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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHGSD-WM-DP-053 - REV-0
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CVAA: LA-325-104 IA-11 Hg LIQUIDS-DIRECT	 STANDARD DUPLICATE
le Size in mL	 SS	 0.300

24 5597 n	 Na	 m	 30.03

•^4z'ti:i	 '"OIB:^^vs4^^ nc D	 mL or	 L Dr PP	 .10 N/A

1520 nc H	 PPB	 100.1 N/A

NIA

NIA

N/A

Cone=(Sample + Dup licate)/2

% Difference=((ADS(Sam —Du i).))/Average Conc.)•100

STANDARD DUPLICATE

nr, H	 mL I.00F, 01
NJA' N/A

NJA I NIA

	

Data Entry by:	 Date:	 07-Sep-93

	

PProved by:	 Date:	 - ^^ - `i

	

Form 1 Rev. 1	 Page 1 of 1

Senai No	 Sample Point	 Crie	 Time bsoeE	 pnprny

V	 29.-5597	 107—AP	 8— 3-93	 8:31	 25

Hg	 LA-325-104	 ^ FiEC:OVEfiY	 1L17	 0

Or+rm,ras pn	 aarmc0 S+mOe • a	 Rrson U^-•	

4c1c

nerge Cafe	 Hwu^y

SemD4 S.Z.	 ID

STD
Rena•ss. U'tuV •.ons ResWb	 Pb ^•	 D1(—

F.PF' 1\716 HG , 'Y,YUFU	
d 	 J O

;1'I'L7: ^.Vtt-L 	 ^tECULT	 C'. 11:10	 ae'. 30.03

I-'-ETD VAL 	 ^ FEC

IW.17e

vs+ -+	 ennyu -t	 Anti .3	 pvs+ J	 ^m+yst  5	

co
Mrs	 H.y	 H" H.

Date
	 T , n^e Com p leted	 UD }1JNLa^( ^_ e	 ^	 ^/

66-5



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-WHGSD-WM-DP-053 REVD
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CVAA: LA-325-104 (A-1) H	 LIQUIDS-DIRECT BLANK DUPLICATE 

;ample Size in mL	 S, 1.000

25-5697 n	 Nano	 ms -0.94

nc R	 mL or	 or PP -0.001 N/A

1520 nc Ii	 L PPD -0.9 N/A

9t1Xr•N1f'•'ti : WA N/A

i:$IptlVtu1D"'t NfA! N/A

626847 ne Hg pg/mL—(Hg ng/5S)'(lpg/1000ng)
wrage Conc. (Sample + Duplicate)/2

9/06/93 lative % Difference=((AB5(Sam-Dup.))/Average Conc.)•100
Detection Limit = (5 ng/SSr(lpg 1000ng
Detection Limit is Corrected for Sample Prep/Dilution

Detection limit	 mL	 =

Detection Limit	 L	 -

0.005
S.

9/06193

BLANK DUPLICATE

nc H	 mL <0.005
NIA:::

N/A

'nie Kesult t5 < uetectron t.umt

Data Entry by:	 Date:	 07-Sep-93

Approved by:	 Date:	 _	 - ri

Form 1 Rev. 1	 Page 1 of 1

e6G

Seri.' No	 Sample point	 Dale	 Time 1.1.0d	 pi.,."

V	 25.-5697	 107-AP
 11.1.1tarl U111,s 	

8-	 3-93
 Charger	 Do0<	 rumDne

E:36	 25
Dru . mmmm^	 Y+emoa Sr se

Hg	 LA-325-104	 uG/ML	 N1L17	 0
Semple Sue	 Customer ID

7	 BLK
RemarYS. G^curauom. ReaWM1	

'AV, lit- 	-  o• oio	 CL

REAGENT BLANK
its.g. - o. ty

^O •065 ` /Y,,tL

♦ Y- i AnalyYl - 2	 Anslyfl • 7	 Anelysl - e	 Anerysl - S

Hire	 His	 Mry	 ry

call, Lme Complele0	 Ls^Up^^egi^.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE WHGSD-W EIP-053 REV 0
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CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
:'r<Sa)('(yj	 „y`°: m le Size in mL	 SS 2.000

26-5797 n	 Nan	 ms 1.63

""	 y^: (	 ?< nc H	 mL or	 L or PPM 0.001 N/A

1520 nc H	 L PPB 0.8 N/A

m	 FL1':I!Evw>nl
;:i!::s;:;t <s NIA.^ N/A

K.
Mab ..:,"i'wlsl4 {1Y N/A

826847 Done Hg pg/mL=(Hg ng/SS)j1pg/1000ng)

grjetiyrj )efa Average Conc.=(Sample + Duplicate)/2

9/06/93 Relative % Difference= (ABS(Sarr -Dup.))/Average Conc.?100
Detection limit = (5 ng/SS)"(lpg/l000ng)
Detection Limit is Corrected for Samplc Prep/Dilution

Detection limit	 mL	 -
Detection limit	 L	 -

0.003
2.5

09/06/93

SAMPLE DUPLICATE

M-7777 <0.003
NIA ? N/A
NfA:; N/A

the ltesun is < uetecuon utmL

	

ata Entry by:	 Date:	 07-Sep-93

	

pproved by:	 Date:	 _	 y >

	Form 1 Rev. 1	 Page 1 of 1

Se pal No	 Sample polo/	 pale	 time Issues	 Prvntyo

V	 26.-5797	 107-AP	 8- 3-93	 8:45	 25
pem •mmanon	 Memos StandardnaarC	 Resml Unaa	

Charge 
LoCe	 Re, n'

Hg
^•p^e	

LA-325-1U4	 uG/ML	 N1L17	 U

sa	 sS." CuApmer Ip

?	 ^,	 1
U

07- AP -C

Ar,. ,

;L,%(.

:A • 45 Ld'...^l1^Cn1. HPlul15 	 P!\	 N t 	 O,^

n9.	 i.r<3

H, S

iWit, . t Analyst 	 7 Analyst	 J iysl.	 ana.a	 Analyst	 5 -

H 	
His 	 5 C11iS

pA,e	 T., LompieleE	 lao^ L'A	 ^^

^	 •'

6f i



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-	 WHC-SD-WM-DP-053	 REV 0
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CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT 	 SAMPLE DUPLICATE 

;ample Size,, in mL	 55 2.000 2.000

26-5897	 Nano	 ms 1.63 1.63

,one H	 mL or	 or PP 0.001 0.001

1520 nc	 L PPB 0.8 0.8

19	 1a(	 t<".	 3 w	 CDnc (	 a?	 DIIA; N/A

0 yr	 Cone faj/a€ N/A

a° ..	 ....:	 ._ .1L3fi.. :.:....
0	 4	 ^

%Iative	 Dlffererim	 ........	 :.::{	 f^i`1^.:': N/A

826847 nc Hg pg/mlr(Hg ng/SS)'( 1 pg/1000ng)

Average Conc. (Sample + Duplicate)/2

9/06/93 Relative % Difference= (AWSam—Dup.))/Average Conc.)'100 

Detection Limit = (5 ng/SS)'(lpg/I000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit	 mL	 —
Detention Limit	 L	 —

0.003
2.5

9106/93

SAMPLE DUPLICATE

lCone H	 mL <0.003 <0.003

veya , Conr. 77777777KR NIA

.lative % Diffemnlw :...; :NlA.: NIA

Both Results are < Detection Lunt

	Data Ent ry by:	 Date:	 07-Sep-93

	

pproved by:	 Date:	 '	 -9

	

Form 1 Rev. 1	 _	 Page 1 of 1

Seuai No	 SaSample vo^m	 Dale	 Time Issued	 y

107—AP	 8—V	 26.-58971	 3-93	 8:45	 25

vnorn

Dem.mmmm^	 Melnotl5isntlarU	 Resuil Urns	 Cnarge Cotle	 aero^s

Hg	 LA-325-104	 uG/AfL	 N1L17	 0
Sampb Sae	 Cusltlmer ID

?	 107—AP—C
a<m.,.,. rAhoVl^pn3. ResultsResults

PK . /l+.	 . o^^	

LIJ
DUPLICATE SAMPLE

ng, 1.4(0

-CO . oa 3^ua ^ ^-

yt-i	 ane^y31 -Z 	 anelyfl-J	 anelyflJ	 Analyst- 5

's
Ilrf His	 His

Dole	

f ^	 rs

 Time Lompbllp



WHGSD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
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CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE

i t» ..:::lf	 N a< le Size in nil	 SS 2.000

27-5797 Nano 1.06
nc H	 ml, or	 L or W 0.001 N/A

1520 nc	 L (PP) 0.5 N/A

yyx Ng ui Ids€
.

NiA N/A

..
...................

...Htlk. N/A

1lwttdis 1t;f43z<..	 i z	
y

1A i N/A

626847
:.`a . '^j[gn}JFIn=

9/06/93
*;	 ;'i=35::^y

nc Hg pg/mlr(Hg ng/SS)•(lpg/1000ng)
Average Conc.=(Sample + Duplicate)/2
Relative 7 Difference=((ABS(Sam.-Dup.))/Average
Detection limit = (5 ng/SS)'(lpg/l000ng)
Detection limit is Corrected for Sample Prep

LiDetection Limit 	 mL	 -
Detection limit	 L	 -

Cone.)"100

/Dilution

0.003
2.5

9/06/93

SAMPLE DUPLICATE

nc HIE	 mL	 <0.003
iVIA :. N/A
#i1JA.y N/A

Tlie Result is < Detection limit

Data Entry by:	 Date:	 07-Sep-93

l^Approved by:	 Date:	 9 _	 I

Form 1 Rev. 1	 Page 1 of 1

Sruai No	 S.-"# vp^nl	 Dale	 Time Issued	 vn	 yor^!

V	 27.-5797 .107-AP	 8- 3-93	 8:55	 25
De!om•.ra!^on	 MethodStandard Resun Unns	 Cnarge DoCe	 Remus

H€	 LA-325-109	 uG/h;L	 N1L17	 n

sempro sae	 eusmmr !D

c	

107-AP-D^ 
man Csc

r...

^^^r.	 •^s ees.:ns	 Pk.
Re	

ka.	 .	 ro,

1.04

ai	 1	 AnO^ysl ^ Z	 Analyst ^ J	 ana^y31 	 . 	 Analy3l 	 5

Mry	 H's

	

•S

Dale	 unia Comgie!eE

Gras



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

--WHGSD-WM-DP-053	 REV 0
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CVAA: LA-325-104(A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
le Size in mL	 SS 2.000 2.000

27-5897 Na	 ms 1.06 1.16
nc H	 mL or	 or W 0.001 0.001

1520 nc	 L PPD 0.5 0.6

1l9rjYtl[q 	 : . s,°! wrage Cone ( "	 NfA.: N/A
0 rage Conc M/A. N/A
'.';>	 EittlS`,a .lative % Difference ;.,	 d  N/A

826847

"'":	 1d ^
09/06/93

nc Hg pg/ml^Hg ng/SS)'(lpg/1000ng)

verage Conc.=(Sarnple + Dupkate)/2
lative % Difference=((ABS(Sam—Dup.))/Average Conc.r100

ctionele	 Limit = (5 ng/SS)'(Ipg/1000ng)
tection Limit is Corrected for Sample Prep/Dilution

Detection Limit 	 mL	 —
Detection Limit	 L	 —

0.003
2.5

9/06/93

SAMPLE DUPLICATE
nr,	 mL <0.003 -:0.003

vr,	 Cone	 mL NIA

-Iative % Difference ....,,l1J,l^.> N/A

Both Kesults are < Detection lmut

	

Data Entry by:	 7 y	 Date:	 07-Sep-93

	

pproved by:	 - /,(n.(p^	 Date:	 y rye - 2 ^

	

Form 1 Rev. 1	 Page 1 of 1

Senai No	 Samo^e vans	 Dade	 rime Jasuetl	 vnomy

V	 27--5897	 107—AP	 S— 3-93	 8:55	 25
Derommanon	 NemoO Suntlartl	 aesun 

u­"

Cnarge Cotle	 ae^uns

Hg	 LA-325-104	 uG/C1L	 N1L17	 0
Sampu Sae	 Customer ID

?	 ,,,^ 

Wnrons

107—AP—D
Ca¢aemnss.	 aesune	 PKfft	 .Qlel_

DUPLICATE SAMPLE
11t ,	I.Ib

/. D oa3

1	 An{ly{r	

a,u.^^MC-.	
JJ

tl - 	 -Z	 Anpysl - ]	 AnVyal -a 	 AnHpl-5

r

HIS HIS	 Mrs	 HIS

ce	

Mr

D...	 nm{	 mpk,ae	 {{e ulyd"9y

C70



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
`!_
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CVAA: LA-325-104(A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE

s	 ':: i^lYku &s"' le Size in mL	 SS 2.000

28-5797 Nan 0.87
°'	 '? tone H	 mL or	 L or PP 0.000 N/A

1520 nc H	 L PPB 0.4 N/A

HtA NIA
N/A

Y	 tflilYtni
asske	 !U N/A

826847

09/06193

....

nc Hg pg/2nlr-(Hg ng/SS)3(1µg/1000ng)

verage Conc. (Sample +Duplicate 2
lative % Difference=((ABS(Sam.-Dup.))/Average Conc.)'100

)election Limit = (5 ng/SSN(Ipg/1000ng)
etection limit is Corrected for Sample P rep/Dilution

Detection Limit	 mL	 -	 0.003

Detection Limit 	 L	 -	 2.5
9/06/93

SAMPLE DUPLICATE

11onc	 mL <0.003

.N1fA N/A

The Result is < Detection Limit

Soul NO	 Semple emn(	 )	 Da le Time Issued	 Privilyy

V	 28--5797	 107-AP	 8- 3-93	 8:57	 25
Omermmanon	 Memoe Suntlertl	 Re3un Ur ns	 Cnarge Code	 A",

Hg 	 LA-325-104	 uG/ML	 N1L17	 0
5•^ele 5¢e	 Cmlomar ID

0 
nb bmuuoons. RResult.Result.

9

107-AP-E
aem	 .	 K. Ni.	 • co q

n,	 o•g7

00

A141,11alysl 	 2 analyp J-	 Analyfl . a	 An11yf1	 5

Hr3	 Hr3	 Hr3	 •3

Time	

H 

	

HAS

DneCompNleG	 Lae U I	 ^	 q

9-G -	 - s.3	 CF7

671



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

O
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CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT 	 SAMPLE DUPLICATE
•• le Size in ml.	 SS 2.000 2.000

28-5897 Nan 0.87 0.96

".'';N}d<Ak" nc	 ni or	 L or PP 0.000 0.000

1520 nc	 L PPB 0.4 0.5

. Cone	 ? Ei:RW>r?;ig	 r;s >:`:	 1`d i4' N/A

0 very	 Cony. Ll{A N/A 
1a

alive % Differnce	 5:::.:..>.:>h.:.,...:.:^........ _::

826847 ne Hg pg/ffdLAHg ng/SS)'(Ipg/1000ng)

verage Conc.-(Sample + Duplicate)/2

9/06/93 lative % Difference=((ADS(Sam-Dup.))/Average Conc.r100
tection Limit = (5 ng/SS)jIpg/t000n9)
tection limit is Corrected for Sample Prep/Dilution

Detention limit	 mL

Detection Limit	 l,	 -

0.003
2.5

9/06/93

SAMPLE DUPLICATE

nc H	 mL <0.003 <0.003

wra	 Conc ........	 .::.:	 'NIA. ;; N/A

.latiw,, % Differnce .'..>;><;a3s>'	 ; `rs;Wl	 >'.` N/A

Both Fesults are < 1letectlon lAmt

Data Entry by:	 '	 Date:	 07-Sep-93

[Approved by:	 i	 Date:	 '' _

Form 1 Rev. 1	 Page 1 of 1

$peal No Sample Point
	

Dale	 Time Issued enonly

V	 28.-58971	 107—AP	 8— 3-93	 8:57	 25
por,n ...ao-en	 Mpmoe 7^a noar0	 Resuv u,.	 Pe.ge Coae	 M•v^s

Hg	 LA-325-104	 uG/ML	 N1L17	 0
Sample 5¢e	 Cmlome• ID

107—AF'—E
aena.es De lcuueom. Aeamn 	 p11;^	 .G/Q
DUPLICATE SAMPLEDUPLICATEPLI

J.	 9^A3. -0.- .•7-•.3
or0"'1w

W

al	 -1	 Analyst - 2 

rf	 S

Pnalysl-7	 analyst -e	 Analyst

IMNNr1	

}}}^^^ Mrs

	 r5

Dale	 Tmy Con Idea	 W laD	 It^	 _

L3,3 n



520.
WESTINGHOUSE HANFORD COMPANY

222-5 LABORATORY	 WK-SD-WM CIP-053 REV 0
I	 CALIBRATION RECORD

Analyte:	 Hg	 bt:6I AVAILAbLt I:UI'Y
Procedure:	 LA 325-104	 Revision:	 A-1

Instrument:	 PE2380 (Hydride AA)	 Property No.:	 WB26847

Technologist	 3 SOLBRACK n.,! P-a, -A	 Payroll No.:	 I Date: 09/06/93

uauoratlon wanaaro 1u: 23N11-B

Analyte Concentration: .147

Type of Calibration: LINEAR

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Dilution Concentration Instrument Reading Unit

.000mL Ong -.003

.034mL 5ng .047

.100mL 14.7ng .144

.250mL 36.75 ng .387

.500mL 73.5 ng .791

.750mL 110.25 ng 1.169

1.00OmL 147 ng 1.524

r= .9998	 Y-intercept = -0.0001	 SLOPE= 0.0105

A-6000-B6 7 10 3/9 21



WHGSD-WM=DP-053 REV 0
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A-6000.887 103/921

3ctc In	 5	 a_
WESTINGHOOSE HANFORD COMPANY

222-5 LABORATORY	 WHGSD-WM-DP-053	 REV 0
ANALYTICAL BATCH

Lab Segment Serial No.
V 31

Customer ID:
107AP-FB

Analysis:
Hq

Sample Prep:	 des	 q -

tiNBTGf3fiED"	 i-'> 1 R CC-7-

r =	 9998	 Y- interceptt =	 0041	 SLOPE _	 0106Comments:

fo-,h I I ^wti) a^j SJ	 /1 r,e1P^)1v1

VI PAJt+ .

11

12

13

14

15

16

17

18

19

20

Lab ID

Instrument:	 PE2380(Hydride AA) WB26847	 Procedure/ Rev:	 LA 325-104 	 A-1

Technologist:	 ) Date:	 09/06/93

Starting Time:	 1600	 Temperature	 175 C

Ending Time:	 2330 .

	 .

Chemist:	 R.A.

.	

SKODA

Description	 Lab ID	 Description

1	 INITIAL LMCS CHECK STD	 V 29-5597

2 REAGENT BLANK	 V 30-5697

3 SAMPLE	 V 31-5797

4 DUPLICATE SAMPLE	 V 31-5897

5

6

7

8

9

, 101

Standard	 Primary Book No.	 Second Book No.	 Third Book No. and	 Final Vol. of
Type	 and Aliquot Vol.	 and Aliquot-Vol. 	 Aliquot Vol.	 Standard

LMCS	 21N11C	 .300mL

X)



ANALYTICAL BATCH SUMMARY SHEET

1	 ^'	 1

NARRATIVE:	 NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

IEV 0

A

Detection limits for sample and blank

	

{ 

are^different 

n

due to difference in sample size.	

f^	 p

I ^'^2'^43- ^CL/
•̂ .^ C	 /,n'^-e. ^G.u^. C.t-V1V'^..

v j }

	

le tiP ^I ^S^Y 

Q

Cd^Ct +S

p

LA$LL

n

1 col ^2-c	 co O t-Uao ZV,*—AA -

",""""''"
	

0 • Oo z- ( ,Zx Y C"-

n

.,^	 J . ^^p Cl,;.^

a ^c^	
v't kQ A^ LtD arc acct.-" P	 F

_o	 ,

(, ; T	 g p ^S -v-^ ^e^0 u L `\ +, Z' . Jo c, 4u c . o o z G tie. -L V^ Q- S

p f 2 = O•UVO p - b r1^o-F-e- = 0,0007	 v^tc,uc.lz.^ = O. JoC (c 	 (Lo"CS^' r7,c,yxF:
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

MC-SCIMM-W-053 REV 0

a	 '

aO
U

J co
I

`	 Q

Q

ry/Lyy^
W

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT STANDARD DUPLICATE
Size in ro	 55 0.300

29-5597 Nano 29.57
/mL (or	 L or PPM) 0.099 N/A

1532 L (PPB) 98.6 N/A
r i>'ne?':6d:>rx>a3»Y'.	 ..`N/A

i:.,.9::.k: Qy.S.:'ni

':add"... N/A
626847

9/06/93

gg/mlv(Hg ng/SS)%g/1000ng)
Eamplee Cone=(Sample + Duplicate)/2

e % Difference=((ABS(Sam-Dup.))/Average Conc.)e100

9/06/93

STANDARD DUPLICATE

nc H	 mL 9.86E-02
:°:	 y::.

ltlti N/A

	

i Data Entry by:	 Date:	 07-Sep-93

	

pproved by:	 'L	 Date:	 - . - $'

	

Form 1 Rev. 1	 Page 1 of 1

Sena wo Sar-.D'e Poem Ome T, issuee Pnomy

V	 29.-5597 107-AP 8- 3-93 10:36 25
: ^.aE r C SPa ^^^ U^:S ^I..d r .̂ E ^C']G PP'11•a

H^ LA-325-104 `/< RECOVERY N1L17 .0
Samp'e sx Customer ^D

.r	
.•.l. STD

Pr —,a • ,s Ca :.'a'-:-s Pe P.:es	 pK At.	 -3J7
EDP 8716	 HG%HYDRO
S.D^ CI A//(-^	 ;-:rSULT c^.v^a4 "hl^.•L.	n',	 19•S^
STD VP.L	 :bREC SB

sr - s n..a'vv - 2 -1.-,11.3 nnaiysi ^ a	 ♦ na'yss 	 5

ws w•s wn s

/
Cam T.-.e C--: 'rra l:e vy, y_r,/^f

9-G - 9 X33 O -	 /•_ ^,



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-	 - ------ - WHG$D-WM-DP-053	 REV 0 - - -

3 O

iI LU

¢M

LLQ

I	
'^
vJ
Uj

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT BLANK DUPLICATE
:`; le Size in nil. 	 SS 1.000

30 5697 s, Nano _ p, - (us
nc	 mL (or	 L or PPM) _ p, cYi I	 •9:999- 4 -10 - 4 3	 N/A

1532 nc	 L (PPB 0. (v	 9 3 N/A

'tCn^vlf " .•:.FF:O.e^li:`:jj
:::.yy%ro,:i:^^:SSX • yy))^^>?S%lujCi<l:J>i>e:i:;;'n;,.jJ!?^14!IRRa": NIA

826847 no Hg pg/mL=(Hg ng/SS)1Ipg/1000ng)
"p verage Conc.=(Sample + Duplicate)/2

9/06/93 lative 7 Difference=((ABS(Sa-Dup.))/Average Conc.)a100m
etection Limit = (5 ng/SS)a(lpg/1000ng)
tection limit is Corrected for Sample Prep/Dilution

Detection Limit	 -	 -
Detection Limit	 -

0.005
5.0

9/06!93

BLANK DUPLICATE
one H	 mL <0.005

117x:: N/A
is&jii7	 '^! N/A

Me Result is < Vetectlon Llmlt

	

Data Ent ry by:	 Date:	 07-Sep-93

	

pproved by:	 / r	 Date:	 9- ^ 3- ^

	

Form 1 Rev. 1	 Page 1 of 1

eai No mo5ee	 le Po^nr	 Dare	 Timeme Issued	 Puorny

V	 30.-5697 

S 

107-AP	 8- 3-93	 10:38	 25
Dae.m.^aeon	 vernoa Sb^oara	 Result Unns 	 D^erge 

code
	 Reruns

Hg	 LA-325-104	 uG/ML	 N1L17	 0
Sampre Sae cu.", ID

^	 ml.	 BLK
aamarss. Umwao: m. Pesmn	

AIR. -0.00.1,

REAGENT BLANK	 n	 645

— o,S-7nq

I

na	 -1	 ,lnaiysr-Z	 >nnysr-]	 4naryet - a	 Anarysl-5

N.a	 wrs	 ros	 s	 ^

Dare	 Lme CompiaeC	 uC	 qr

9-x3-53
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053	 REV 0

O

U
WJ
m

Q
''
16̂

--
vJ
//Wy^
W

m

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE

r"' ...^ ? ^`g< le Size in mL	 SS 2.000

31-5797 (Nano -0 .01

A,' °'	 ` ' nyb	 «	 ; no H	 mL (or	 L or PP -0.000 N/A

1532 nc	 L (PPB) 0.0 NIA

N/A
k"

826847

9/06/93

nc Hg pg/mL-(Hg ng/SS)'(Ipg/1000ng)
verage Conc .=(Sample + Duplicate)/2
lative 7 Difference=((ABS(Sam-Dup.))/Average Conc.)•100
tection Limit = (5 ng/SS)e(lpg/1000ng)
tection Limit is Corrected for Sample Prep/Dilution

Detection Limit	 mL	 -	 0.003
Detection limit	 L	 -	 2.5

09/06 /93

SAMPLE DUPLICATE
one H	 mL <0.003

The 
Result is < Detection Limit

C73

asuee	 P,.,	 rnY

V	 31

se mi No	

5797

sa

. -

mple Poem

107-AP	

Daie 

8-	 3-93	

Tr

10

me 

:

i

40	 25
Di''^.'d'C^	 ^.-^C G :d'^a rp 	Ff y.,; ' • U n ^la	 Cndry^! GC'JP.	 Fk•un1

HE	 LA-325-104	 uG/ML	 N1L17	 0
Ample S.x

107AP-

pkFe-aas Ca •a :'a • ors	 s^^u	 ^ 	 C/

_ A3 r	 _ O.oO80

13 3 

	Customer ID	 CLa

^ Q . G G 3 ru-^w ^w^L

v1

1

-	 And'vst ^P	 anYyst ^O	 Anaiyst . a	 Anupts

wrs	 w.a	 wr3	 wrs	 wr^

Dne	 Tmie CC^ 

o
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHQ-SD-WM-DP-053	 REV 0

a
WJ
JIM

I

Q
Q
COW
IM

CVAA: LA-325-104 (A-1) H	 LIQUIDS-DIRECT SAMPLE DUPLICATE
le Size in mL	 SS 2.000 2.000

31-5897 Nano -0.01 0.18
no	 mL or	 L or PP •0.000 0.000

1532 nc	 L PPB -0.0 0.1

:.... ^"s :.a ve	 Conc 6,i:
>3::"t>`:?:3`,¢sssael<>z:...FAa: N/A

0 very	 Conc s:^h;s'<}s::s>:s°o:^i:11177r1^' N/A

lative 7 Difference ^„e::^s.::s:t3^;^'&:^p„^1'#,..' N/A

626847

9/06/93

m Hg pg/mL=(Hg ng/SS)' 1pg/1000ng)

verage COnc. (Sample + Duplicate)/2
lative % Difference=((ABS(Sa-Dupr))/Averagemr
tection Limit = (5 ng/SS)•(1pg/1000ng)
tection Limit is Corrected for Sample Prep

Detection Limit	 mL	 -
Detection limit	 L	 -

Conc.M00

/Dilution

0.003
2.5

9/06/93

SAMPLE DUPLICATE

one H	 mL <0.003 <0.003
ve ca	 Conc (	 /mL) ?NIA N/A

lative 7 Difference ..:,,..F,,..,.,',1V><... N/A

Both Results are < Detection Limit

	

Data Ent ry by:	 r^	 Date:	 07-Sep-93

	

pproved by:	 -	 Date:	 Ci -	 ^^'

	

Form 1 Rev. 1	 Page 1 of 1

MUM

5enu mo	 Sdmo^e Poi nt	 pale	 Time hnue0	 Pnorny

V	 31--5897	 107-AP	 8- 3-93	 10:40	 25
Gee --a'. c^	 f ^cc <_.. -ra	 Prs.': U, C^a • qe pose

	

A”,
Hg
	

LA-325-104	 uG/ML	 N1L17
S.104 SFe 	 Cmsomer0i

1
(.
07A - FB

L%LiC;rdic. Lr.YPL:	
rGO^

^3•	 O.l81

)r- 1	 Pni'y)1	 '1	 6naly Sl ^ J	 Analy)I. a	 /rnalyfl' S

ur)	 Hq	 Hrf	 Hr	 Hq

:T4!	

/	 Q	
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53Z
WESTINGHOUSE HANFORD COMPANY

222-5 LABORATORY	
WHIGM-WM CIP-053	 REV 0

CALIBRATION RECORD

Analyte:	 Hg

Procedure:	 LA 325-104 Revision: A-1
Instrument:	 PE2380 (Hydride AA) Property No.: WB26847
Technologist	 J SOLBRACK Payroll No.:: Date: 09/06/93

Calibration Standard ID: 23N11- 13

Analyte Concentration: .147	 DESTAMILIkKE COPY
Type of Calibration: LINEAR

1

2

3

4

5

8

-9

10

11

12

13

14

15

16

17

18

19

20

21

C--n ments:	 r= .9998 Y-intercept =	 0.0041 SLOPE= 0.0106

Dilution	 Concentration	 Instrument Reading Unit

.000mL	 Ong	 .002

.034mL	 5ng	 .052

.100mL	 14.7ng	 .158

.250mL	 36.75 ng	 .392

.500mL	 73.5 ng	 .798

.750mL	 110.25 ng	 1.183

1.00OmL	 147 ng	 1.543

A•6u0u-nn2 lu's/nZl
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BEST AVAILABLE COPY	 WHC-SDMM-DP-053 REV 0
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WHGSD-WM-DP-053 REV 0

P.O. Box 1970 Richland, WA 99352

V19A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: 	 V21	 107-AP-A

V23	 107-AP-B
INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING CALIBRATION BLANKS - (REAGENT BLANK)
All ICB and CCB analytical measurements were O±IDL (Instrument Detection
Limit) with the exception of Chromium and Silver in CCB-2, Iron in CCB-1 and
Zinc in all calibration blanks. Values reported for Chromium, Silver and Zinc
are within expected variances resulting from minor temporal instability of the
instrument.

PREPARATION BLANK
Contamination is indicated for Iron, Calcium, Magnesium and Zinc.
Contamination is judged to be present when the blank analyte concentrations
are greater than 20% of the average sample concentration. This criterion
applies only when the sample concentration is greater than 10 times the IDL.

SPIKE SAMPLE RECOVERIES
No spike recovery failures were noted.

SPIKE DUPLICATE ANALYSES
No spike duplicate precision failures were noted.

DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:

For V21: Calcium (78.0%), Chromium (200.0%), Iron (52.4%), Lead
(200.0%) and Zinc (103.6%).
For V23: Barium (30.0%), Calcium (36.4%), Chromium (200.0%), Iron
(22.8%), Lead (200.0%) and Magnesium (36.3%).

Failures for Barium, Chromium and Lead are attributed to the low level of
these analytes in the sample. Failures for Calcium, Iron, Magnesium and Zinc
may be influenced by contamination levels. No acceptance criteria apply to
the duplicate analysis.

683

w 7n n ,	 Hanford Operations and Engineering Contractor for the US Department of Energy



V21 107-AP-A	
WHC-SD-WM-DP-053 REV 0 	

Page 2
V23	 107-AP-B

LABORATORY CONTROL SAMPLE
Failures were noted for Calcium, Magnesium and Zinc. These failures are
attributed to contamination, although a good correlation with the preparation
blank does not exist.

ABBREVIATIONS
* = Duplicate failure. E = Serial dilution failure. N = Spike failure. NR =
Not required. P = ICP method used. U = less than IDL.

Brian Wels
Senior Scientist, WHCPAL

..



WHGSD-WM-DP-053 REV 0	 U.S. EPA - CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Name: WHC PAL Contract:

Lab Code: Case No.: 107AP	 SAS No.: SDG No.:V19A

SOW No.: ILMO2

EPA Sample No. Lab Sample ID
V21 V21
V21D V21D
V21S2 V21S2
V21S1 V21S1
V23 _V23
V23D V23D

Were ICP interelement corrections applied ? Yes/No YES

Were ICP background corrections applied ? Yes/No YES
If yes - were raw data generated before
application of background corrections ? Yes/No NO

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: r	 ^ t t jnOL, l	 Name: -T^+ Icy J^E^t^c .^

DAte:	 Title:h(a^. `^i cnc,cc,^^C_ ^.

COVER PAGE - IN	 ILMO2.1
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P_
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P_
P_
P-
P-

I

U.S. EPA - CLP
WHGSD-WM-DP-053 REV 0

1	 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

V2 _
Lab Name: WHC_PAL	 Contract:	

1

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19A_
Matrix (soil/water): WATER 	 Lab Sample ID: V21
Level (low/med):	 LOW_	 Date Received: 08/02/93
i Solids:	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C

U
U

U

U
U

Q

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Aluminum_
Barium
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

794
15.0
20.0

20500
30.8
304
190
875

15.0
30.0

1980000
560

Color Before: BROWN	 Clarity Before: OPAQUE 	 Texture:
Color After:	 YELLOW	 Clarity After: CLEAR_	 Artifacts:

Comments:
RESULTS=_(RAW_DATA)(FINAL_VOLUME)/(SAMPLE_WT._OR_INITIAL_VOLUME)_
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P
P_
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P_
P-
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WHGSD-WM-DP-053 REV 0 	
U.S. EPA - CLP

1	 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

V23
Lab Name: WHC_PAL	 Contract:	

_

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19A
Matrix (soil/water): WATER 	 Lab Sample ID: V23
Level (low/med):	 LOW_	 Date Received: 08/02/93

Solids:	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C

U

U

U

Q

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

941
16.2
20.0

47100
30.0
462
507

1990
63.5
30.0

2230000
2100

Color  Before: BROWN	 Clarity Before: OPAQUE	 Texture:
Color After:	 YELLOW	 Clarity After: CLEAR_	 Artifacts:

C	 tents:
RESULTS= (RAW DATA)(FINAL VOLUME)/(SAMPLE WT. OR INITIAL VOLUME)

WE
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P_
P_
P_
P_
P_
P-
P
P_
P_
P
P-

U.S.  EPA - CLP	 WHGSD-WM-DP-053 REV 0

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19A

Initial Calibration Source:	 PLASMACHEM

Continuing Calibration Source: PLASMACHEM_

Concentration Units: ug/L

Analyte
Initial

True
Calibration
Found 96R(1) True

Continuing
Found °kR(1)

Calibration
Found oR(1)

Aluminum_
Barium_
Cadmium_
Calcium
Chromium_
Iron--
Lead-
Magnesium
Manganese
Silver_
Sodium_
Zinc

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_ 5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0

_4893.15
_5002.66
_5015.86
_5138.49
_5077.39
_5041.02
_5048.46
_4931.40
_5017.99
_4997.15
_5053.49
4961.22

_97.9
100.1
100.3
102.8
101..5
100.8
101.0
_98.6
100.4
_99.9
101.1
99.2

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0

_4843.42
_4992.94
_4986.23
_5141.06
_5059.83
_5040.69
_5017.86
_4896.14
_5012.28
_4990.08
_4991.75
4912.79

_96.9
_99.9
_99.7
102.8
101.2
100.8
100.4
97.9

100.2
_99.8
_99.8
98.3

_4870.11
_5007.12
_5015.47
_5171.74
_5060.85
_5044.60
_5023.70
_4906.04
_5030.30
_4962.65
_5022.16
4965.27

97.4
100.1
100.3
103.4
101.2
100.9
100.5
98.1

100.6
_99.3
100.4
99.3

(1) Control Limits: Mercury 80-120; Other MetalsTII? Cyanide 85-115
R'w

FORM II (PART 1) - IN t2-9-93	 ILMO2.1

E8e
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P_

P_
P_
P
P
P_
P_
P
P
P_
P_
P

U.S. EPA - CLP	
WHC-SD-WM-DP-053 REV 0

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19A

Initial. Calibration Source: 	 PLASMACHEM

Continuing Calibration Source: PLASMACHEM_

Concentration Units: ug/L

Initial Calibration
True	 Found %R(1)Analyte

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium

,ganese
.._lver_
Sodium_
Zinc

True

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0

Continui:
Found

_4846.29
4989.34

_5004.32
_5140.16
_5052.84
_5060.60
_5007.99
_4907.91
_5018.20
_4983.73
_5002.64
4950.88

ig CalibrationWl )	 Found %R(1)
_96.9
99.8

100.1
102.8
101.1
101.2
100.2
98.2

100.4
99.7

100.1
99.0

Control Limits: Mercury 80-120; Other Metals

	

	 Cyanide 85-115
Bw

FORM II (PART 1) - IN 12 - 4-93	 ILMO2.1

G83



Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

3.0
4.0
S.0
6.0
11.0_
38.0_
3.0
3.0
6.0
19.0_
-4.5

U
	

49.47
U
	

3.00
U
	

4.00
U _3001.28
U
	

6.00
U _474.56
U
	

38.00
U _165.51
U
	

4.25
U
	

6.00
U
	

263:12
104.83

P_
P_
P
P
P!
P_
P_
P
P_
P_
P_
P

U.S. EPA - CLP

3
BLANKS WHGSD-WM-DP-053 REV 0

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19A

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Initial

	

Calib.	 .Continuing Calibration 	 Prepa-

	

Blank
	

Blank (ug/L)
	

ration
Analyte
	

(ug/L)	 C
	

1	 C	 2	 C	 3
	

C
	

Blank C 5

22.0_
3.0
4.0
8.0
6.0

_-180.7_
_38.0-

3.0
3.0
6.0

_19.0-
-5.2

U
U
U
U
U

U
U
U

22.0_
3.0 -
4.0 -
8.0 -
9.0

11.0_
_38.0-

3.0 -
3.0
6.9

19.0-
-4.2

U
U
U
U

U

U
U
_

22.0_
3.0 -
4.0 -
8.0 -
6.0

11.0_
38.0_
3.0 -
3.0 -
6.0

19.0_
-4.2

FORM III - IN
	

ILMO2.1

690



U.S. EPA - CLP	
WHGSD-WM-DP-053 REV 0

5A
SPIKE SAMPLE RECOVERY

EPA SAMPLE NO.

Contract:	 V21S1

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19A_
Matrix:	 WATER	 Level (low/med): _LOW
Solids for Sample: _0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Lab Name: WHC PAL

Analyte

Control
Limit
eR

Spiked Sample
Result	 (SSR) C

Sample
Result	 (SR) C

Spike
Added (SA) %R

Aluminum_
Barium
Cadmium
Calcium_
Chromium
Iron
Lead
Magnesium
Manganese
Pilver
3ium_

^ j.nc

75-. 125_
75-125_
75-125_

10530.5200_
9887.6300 _
246.5150_

_
_
_

_
_
_

_
_

793.6700
15.0000
20.0000

U
U

_
_
U

U
U

_ 10000.00
_10000.00

250.00

_97.4
_98.9
_98.6

75-125_
75-125_

1034.2800_
5232.8900_
2709.9200_

30.8200
304.2950
190.0000

1000.00
5000.00
2500.00

_100.3
_98.6
_108.4

75-125_
75-125_

2453.9100_
258.3500_

15.0000
30.0000

2500.00
250.00

98.2
_103.3

75-125 2481.7350 559.7500 2500.00 76.9

Comments:
NO-CONTROL-LIMITS-IF-SAMPLE->-4X-SPIKE-ADDED

Q M
P

P_

NR

P_
P

NR_ P

P
NR
P

FORM V (Part 1) - IN 	 ILMO2.1

631



U.S. EPA - CLP	
WHGSD-WM-DP-053 REV 0

SA
SPIKE SAMPLE RECOVERY

EPA SAMPLE NO.

Lab Name: WHC PAL Contract: V21S2

Lab Code: Case No.: 107AP	 SAS No.: SDG No.:	 V19A_
Matrix: WATER Level	 (low/med): _LOW

Solids for Sample: _0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Control
Limit
%R

Spiked Sample
Result	 (SSR) C

Sample
Result	 (SR) C

Spike
Added (SA) %R

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

75-125_
75-125_
75-125_

10646.7550_
9951.5900 _
245.3000_

_
_
_

_
_
_

_
_
_

793.6700
15.0000
20.0000

U
U

_
_
U

U
U

_ 10000.00
_10000.00

250.00

_98.5
_99.5
_98.1

75-125_
75-125_
75-125_

1034.2800_
5193.1750_
2597.5100_

30.8200
304.2950
190.0000

1000.00
5000.00
2500.00

_100.3
_97.8
_103.9

75-125_
75-125_

2507.5550_
255.5700_

15.0000
30.0000

2500.00
250.00

_100.3
_102.2

75-125 2514.7200 559.7500 2500.00 78.2

Comments:
NO-CONTROL-LIMITS-IF-SAMPLE->-4X-SPIKE-ADDED

Q M
_ P

P_ P

NR
P
P
P
NR
P
P

_ NF
P

FORM V (Part 1) - IN	 ILMO2.1

Nf Ea



Case No.: 107AP

WATER

_0.0

V21D
Contract:

SAS No.:	 SDG No.: V19A

Level (low/med): LOW

Solids for Duplicate: 	 0.0

Lab Name: WHC PAL

Lab Code:

Matrix (soil/water)

Solids for Sample

U.S.  EPA - CLP WHGSD-WM-DP-053 REV 0
6	 EPA SAMPLE NO.

DUPLICATES

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte
Control
Limit Sample	 (S) C Duplicate	 (D) C RPD

Aluminum_
Barium
Cadmium_
Calcium_
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

793.6700
15.0000
20.,0000

20483.5450
30.8200

304.2950
190.0000
875.0200
15.0000
30.0000

_1977867.5950
559.7500

_
U
U
_
_

U

U
U
_

935.0850
15.0000
20.0000

8992.9500
30.0000

177.8800
352.9800
836.3550
15.0000
30.0000

_2184108.0150
177.7650

U
U

U
_
_

U
U
_

_200.0_
52.4_

_200.0_
4.5

9.9_
103.6

Q M
_ P

P
_ P
* P
* P
* P
* P_

P_
_ P

P
* P

FORM VI - IN
	

ILMO2.1

693



U.S. EPA - CLP WHGSD-WM-DP-053 REV 0

6	 EPA SAMPLE NO.
DUPLICATES

V23D
Lab Name: WHC PAL

Lab Code:	 Case No.: 107AP

Matrix (soil/water): WATER

% Solids for Sample: _0.0

Contract:

SAS No.:	 SDG No.: V19A

Level (low/med): -LOW-

!k Solids for Duplicate: 	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte
Control
Limit Sample	 (S) C Duplicate	 (D) C RPD

Aluminum_
Barium
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

940.5350
16.1600
20.0000

47149.1600
30.0000

462.0400
507.2050

1985.2750
63.4700
30.0000

_2225342.4550
2097.0450

_

U

U
_
_
_
_
U
_

1007.3050
21.8550
20.0000

68138.7500
77.5550

581.1850
190.0000

1374.7800
74.9500
30.0000

_2232852.6400
2371.8550

_

U

_
_
U
_
_
U
_

_6.9_
_30.0_

_200.0_
22.8_

_200.0_
_36.3
_16.6_

_0.3_
12.3

Q M
_ P

* P-
P

* p
* p
* p
+ p
* p

P
P
P
P

FORM VI - IN

634



Sample (S)	 C

9887.6300
246.5150

4708.1350
1034.2800
5232.8900
2709.9200
696.3250

2453.9100
258.3500

_2029363.9500
2481.7350

Duplicate (D) C

9951.5900
245.3000

5521.4600
1034.2800
5193.1750
2597.5100
689.8800

2507.5550
255.5700

_2030509.9600
2514.7200

Analyte
Control
Limit

Aluminum_
Barium
Cadmium_

Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

U.S. EPA - CLP

WHGSD-WM-DP-053 REV 0
	

6
	

EPA SAMPLE NO.
DUPLICATES

V21S2
Lab Name: WHC PAL

Lab Code:	 Case No.: 107AP

Matrix (soil/water): WATER

Solids for Sample: _0.0

Contract:

SAS No.:	 SDG No.: V19A

Level (low/med): -LOW-

t Solids for Duplicate: 	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

RPD Q

-_
_
_
_
_
_
_
_

M

P
P-
P_
P_
P
P
P_
P
P_
P_
P_

0.6
_0.5_

15.9 -
0.0
0.8
4.2
0.9
2.2
1.1

_0.1_
_1.3

FORM VI - IN	 ILMO2.1

L4



WHGSD-WM-DP-053 REV 0	
U.S. EPA - CLP

7
LABORATORY CONTROL SAMPLE

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19A

Solid LCS Source:

Aqueous LCS Source: SPEX

Aqueous (ug/L)
	

Solid (mg/kg)
Analyte
	 True	 Found	 %R
	

True	 Found C	 Limits	 It

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

_100000
_100000
_100000
_100000
_100000
_100000
_100000
_100000
_100000
_100000
100000

98562.90
97156.20
1278535

99863.50
112690.3
100164.0
179621.0
101121.8
98039.90
110220.0
156188.1

98.6 —
97.2 —

_1278_
99.9_

112.7_
100.2_
179.6_
101.1_
_98.0_
110.2_
156.2

FORM VII - IN
ILMO2.1

ens



U.S. EPA - CLP

WHGSD-WM-DP-053 REV 0 	 9
	

EPA SAMPLE NO.
ICP SERIAL DILUTION

V21L
Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19A

Matrix (soil/water)
	

WATER	 Level (low/med): LOW

Concentration Units: ug/L

Analyte
Initial Sample
Result	 (I) C

Serial
Dilution

Result	 (S) C

°k
Differ-
ence

Aluminum_
Barium
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

158.73_
3.00_
4.00_

4096.71_
6.16_

60.86
38.00__
175.00_

3.00 _
6.00_

_395573.52_
111.95

U
U
_
_

U
_
U
U
_

189.14_
15.00_
20.00_

4162.04_
30.00_
55.00_

—190.00—
178.99_
15.00_
30.00_

_401151.90_
112.13

U
U
_
U
U

_
U
U
_

_19.2_

1.6_
_100.0_
_100.0_

2.3

_1.4_
0.2

Q M
_ P

P-
P
P
P
P
PP-
P
P

_ P
_ P

FORM IX - IN
	

ILMO2.1
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U.S. EPA - CLP

WHGSD-WM-DP-053 REV 0 	 9
	

EPA SAMPLE NO.
ICP SERIAL DILUTION

V23L
Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19A

Matrix (soil/water): WATER
	

Level (low/med): LOW

Concentration Units: ug/L

Analyte
Initial Sample
Result	 (I) C

Serial
Dilution

Result	 (S) C

%-
Differ-
ence

Aluminum_
Barium 
-Cadmium_

Calcium_
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

188.11_
3.23
4.00_

9429.83_
6.00_
92.41_

-101.44-
397.06 

-12.69_
6.00_

_445068.49_
419.41

_

U
_
U
_

_

U
_

282.14_
15.00_
20.00_

9667.73_
54.44_
111.32_
190.00_
406.31
15.00_
30.00_

_453292.09_
406.98

_
U
U
_
_
_
U

U
U
_

50.0_
_100.0_

_2.5_

_20.5_
_100.0_

2.3
_100.0_

_1.8_
3.0

Q M
_ P

P
9
P
P
P
P_ 9

9
P
P
P

FORM IX - IN
	

ILMO2.1

r.3



U.S. EPA - CLP

WHGSD-WM-DP-053 REV 0 	
10

Instrument Detection Limits (Quarterly)

Lab Name: WHCPAL	 Contract:

Lab Code:	 Case No.: 107AP 	 SAS No.:
	

SDG No.: V19A

ICP ID Number: ICP-1	 Date: 07/30/93

Flame AA ID Number :

Furnace AA ID Number

Aluminum
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

_493.41
_226.50
_393.37
_267.72
_259.94
_220.35
_279.55_
_257.61
_328.07
_589.89
213.86

M

F_
3.0 P
4.0 P
8.0
6.0

X1.0
_38.0

3.0
3.0 P
6.0 P

X9.0 P
3.0 P

Wave-
length ; Back- ; CRDL ; IDL

Analyte
	

(nm) ; ground ; (ug/L) ; (ug/L)

Comments:

FORM X - IN
	

ILMO2.1

G99



WHC-SD-WM-DP-053 REVD	 U.S. EPA - CLP

11A
ICP Interelement Correction Factors (Annually)

Lab Name: WHCPAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19A

ICP ID Number: ICP-1 	 Date:	 01/29/93

Interelement Correction Factors for

Al	 Ca	 Fe	 MgAnalyte

umAl mi num

Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

Wave- :
length
(nm)

30^
_493.41
_226.50
_393.37
_267.72
_259.94_;
220.35_:

_279.55_:
_257.61_:
_328.07 :
_589.89_:
213.86:

_0.0000000
_0.0000000
_0.0000000
0.0000000

_0.0000000
_0.0000000
0.0000000

_0.0000000
_0.0000000
_0.0000000
0.0000000

0.0000000_- ;-_0.0000000
0.0000000	 ; 0.0000000

_0.0000000_0.0000000
_0.0000000_;_0.0000000
_0.0000000_;_0.0000000
_0.0000000_:_0.0000000
_0.0000000_ :_0.0000000
_0.0007007_ _0.0000000
_0.0000000_ :_0.0000000
0.0000000_ 0.0000000

_0.0000000_:_0.0000000

_0.0000000
0.0000000
0.0000000

_0.0000000
_0.0000000
_0.0000000
_0.0000000
0.0000000

:0.0000000
0.0000000

_0.0000000

Comments:

FORM XI (Part 1) - IN	 ILMO2.1

700



U.S. EPA - CLP

WHGSD-WM-DP-053 REV 0	
12

ICP Linear Ranges (Quarterly)

Lab Name: WHCPAL
	

Contract:

Lab Code:
	

Case No.: 107AP
	

SAS No.:
	

SDG No.: V19A

ICP ID Number: ICP-1
	

Date:	 06/13/93

Integ.	 ; Concentration
Time	

i (ug/L)
Analyte	 ; ( sec.)	 ; ;	 M

uT!00; 300000.U-1-15—
Barium_ ; 5.00!
Cadmium_ ; _5.00;T 50000.0_;_P_
Calcium_ ; _5.00; 50000.0_;_P_
Chromium_;_5.00 :^M000.0_;_P_
Iron	 ;_5.00; 100000.0 ;_P
Lead 5.00 50000.0 ;_P_
Magnesium;_5.00; 50000.0_;_P_
Manganese; _5.00;—T00000.0_;_P_
Silver 5.00: 50000.0_;_P_
Sodium_; _5.00;^000000.0_;_P_
Zinc	 ; _5.00; 100000.0_;_P_

Comments:

FORM XII - IN
	

ILMO2.1

701



U.S. EPA - CLP

WHGSD-WM-DP-053 REV 0

	

	
13

PREPARATION LOG

Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.:V19A

Method: P-

EPA
Sample
No.

Preparation
Date

08 11 93
_08/11/93_
_ 08/11/93_
_ 08/11/93_
–08/11/93—
_08/11/93_
_ 08/11/93_
08/11/93

Weight
(gram)

Volume
(mL)

LCS
PB
V21
V2 1D
V21S1
V21S2
V23
V235

25
25
25
25

25
25
25

FORM XIII - IN
	

ILMO2.1

702



10100W IVV	V1

U.S. EPA - CLP

WHGSD-WM-DP-053 REV 0

	

	
14

ANALYSIS RUN LOG

Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.:V19A

Instrument ID Number: ICP-1
	

Method: P

Start Date: 09/08/93
	

End Date: 09/08/93

EPA
Sample
No.

D/F Time k R

Analytes

A
L

X
X
X

X
X
X

X

X
X
X
X

X
X
X
X
X
X

_
X
X

X__

B
A

X
X
_

X
X
X

X

X
X
X

X
X
X
X
X
X

_
X
X

C
D

X
X
_
_
X
X
X

X

X
X

X
X
X
X
X
X

_
X
X

XX_X
X_X

C
A

X
X
X

X
X
X

X

X
X

X
X
X
X
X
X

_
X
X

X_

C
R

X
X
_

X
X
X

X

X
X

X
X
X
X
X
X

_
X
X

F
E

X
X
X
_
X
X
X

X

X
X
X
X

X
X
X
X
X
X

_
X
X

X_

P
B

X
X
_
_
X
X
X

X

X
X

X
X
X
X
X
X

_
X
X

X_X
X_X

M
G

X
X
X
_
X
X
X

X

X
X

X
X
X
X
X
X

X
X

M
N

X
X

_
X
X
X

X

X
X

X
X
X
X
X
X

_
X
X

A
G

X
X

_
X
X
X

X

X
X

X
X
X
X
X
X

_
X
X

N
A

X
X

_
X
X
X

X

X
X

X
X
X
X
X
X

_
X
X

Z
N

X
X

_
X
X
X

X

X
X

X
X
X
X
X
X

_
X
X

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_
X________________

_

_

_

_

_

_

X_X____________
X_X____________

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

ICV
ICB
ICSA
RINSE_
PB
LCS
V21L
V21D
V23L

',D
\71

CC131
V21S1_
V21S2_
V21A
V21
V2 1D
V23
V2 3D
CCV2
CC132

RINSE_
CCV3
CCB3

ICSA1.00

1.00
1.00
1.00
1.00
1.00
1.00
5.00
5.00
5.00
5.00
1.00
1.00
1.00
1.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00

1423
1426
1431
1434
1437
1442
1445
1448
1452
1456
1459
1502
1505
1508
1513
1517
1521
1525
1530
1535
.1538
1541
1544
1546
1548

703
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5

V/ -a
lysis:

WESTINGHOUSE HANFORD COMPANY

222-5 LABORATORY	 WHIG SCIMM-DP-053
ANALYTICAL BATCH

Customer ID:

/O7 L4r-^e - /74

Sample Prep:

REV 0

Instrument:

Technologist:

'(06	 3 99.

/9 6
6c

4
	 _

Procedure/ Rev: L	 SZ^S /^ /	 !^ - O

Date:	 S_^- 93
TemperatureStarting Time:

Ending Time: 4 Chemist:	 CG S

Comments:

Description Lab ID

V/9- 8'55-0
2 O

3 0 /f V,21 -875-0
4 0^-	 -.9	 !Jv Val-	 5-b

7 /o>-	 g	 l^ 11.23- 5252
8 /off-	 -13	 W2

14a 	 -
s

10

Description	 Lab ID

11

12

13

14

15

16

17

1s

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

-Zcv CSSTY SN^o c D;	 ^ E^i

^' s ry aSN^c^c	 /^sC
1	

L...	 ^r

A-600P881 1031921



Se rial NO Sample Point Data Time Issued Priority

V	 20.-8650 107-AP
1	

8- 2-93 15:14 25
Determmslmn Me thod Standard Pefud Undo Charge Code Minna

ICP LA-505-151 uG/ML N1L17 0
Sample Site Customer ID

4^' 6if BLK
Remarks Calculat.onf.AMR.	

COMPLETED-2/-E/ 93REAGENT BLANK
SEE WARD'S PACKAGE

f
An

-al.

Analyst-1 Analyst - ] Analyst - a Ali 5

His He He Hq Hq

Del, Time Comp leted Lao	 n-1 Mgr

9	 q) z".) S y-S3

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHGSD WM-DP-053 REV 0
1	 12,1R /^ /C/ 1

Serial No Sample Po in t	 Date	 Time Issued Prio ri ty

V	 19.-8550 107-AP	 8- 2--3	 15:14 25
Dere .minalmn Method 5unca 10 All Unna Charge Code Aerum

ICP LA-505-151 % RECOVERY N1L17 0
Sam ple Size	 a)r c /00 Cmtemer ID

? •a?SO,NL c4. 6%-/9r	 L STD
RemarYa, Caleulanone. Reanle

1st STD Digested STD	
COMPLETED-2/2--/ 93

u„de, led -1;r«t	 SEE WARD'S PACKAGE
55TY	 .26Af/DC

L.cd e S'	
'LZve..^cf.. G—

Anal Analyat - 2 Analyst - 3 Analyst Ani ly9 - 5

He
hire Hl. Hra Hrs

Date Time Completed Lap Unit Mgr

S-p-^ ,;:p r6ar
5a-6 1100.061 M-W 1101

511 .61100-061 IA-i o $]I

BESTAVAILABLE COPY

'7Q5



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

I

i
- $a-6600-061 ^R-t0 901

sA6600 .Ofit iR-1o.eol

Dare	 An,* Cem Cblee	 Lae UnUnit IAgr	

COPYBESTAVAILABLE

706

$er g l No Sample POmI Dare Time Issues PnOnly

V	 21.-8750 107-AP 8- 2-93 15:16 25
Derermmaecn MemoO. S'ancarD Reswl U111,s Cnarge D pee Reruns

ICE, ILA-505-151 uG/ML N1L17 0
Sample $sae ŷ : j .Customer ID

?	 :;,Az	 S„^C	 _	 ^„ L —	 ,,. < 107-AP-A
Remarks. calculations.  Results

COMPLETED-!/	 "i p3
SEE WARD'S PACKAGE
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INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHGSD-WM-DP-053 REV 0

j

i

N-ee00.Oef 1R 90e]I

I

seoo-obt	 R tp e as. 	 I-.

BESTAVAILABLE COPY
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P na' Anllysf-3 Fnaly3t-] <ryff-<N Analyft-5
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I
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INDUCTIVELY COUPLED PLASMA ANALYSIS — ACID DIGESTION

WHC-SD-WM-DP-053 REV 0
Se pal No Samp le Ro.nt Dale Time Issued orlm,ty
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I	

8:30 25
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Identity 1: up-284	 Identity 2: up-284 2:20 PM September 8, 1993

WC-0-MV-053V-053 REV 0Task name : TWC93

Sar	 Weight :	 1.0000 Solution Volume 1.00

On	 Integrations :	 3 Off-Peak Integrations

______

1,

________________________________________________________________

Zr Sr Bi Si AL Co Cu Li

(Ppb ) (Ppb) (Ppb) (pPb) (Ppb) (Ppb) (Ppb) (Ppb)
Mean -6.275 0.148 -23.038 381.442 144.378 36.113 4.998 -0.553

S.D. 2.202 0.154 14.399 3.762 6.890 2.950 0.572 1.127

% R.S.D. 35.087 104.080 62.502 0.986 4.772 8.170 11.455 203.700

Zn Ni La Fe Ca Cr Nd u

( pPb) (Ppb) (Ppb) (Ppb) (Ppb) (Ppb) (pPb) (Ppb)
Mean 5.156 20.245 -5.434 28.192 24.988 11.300 9.261 -189.283

S.D. 0.068 1.990 -2.360 2.051 0.147 2.052 4.005 78.324

% R.S.D. 1.310 9.828 43.424 7.274 0.588 18.156 43.244 41.379

Ce Sm Be P S Mg As Na

(PPb ) (Ppb) (Ppb) (Ppb) (Ppb) (Ppb) (Ppb) (Ppb)

Mean -32.560 -28.202 28.454 7.001 47.176 0.586 36.750 99.791

S.D. 28.266 18.317 0.092 11.644 6.219 0.176 4.354 8.982

% R.S.D. 86.812 64.950 0.325 166.303 13.181 30.000 11.848 9.001

Mo Se Ag Pb Ti Cd B K

(Ppb ) (Ppb) (Ppb) (Ppb) (ppb) (Ppb) (Ppb) (Ppb)
Mean -4.626 12.362 -2.184 32.381 -0.538 9.598 38.963 -19.414

S.D. 1.949 2.535 0.911 25.148 0.929 0.646 0.886 55.504

% r	 7. 42.120 20.504 41.693 77.663 172.678 6.735 2.274 285.897

Mn Sb V Be Tl

(Ppb ) (Ppb) (Ppb) (Ppb) (Ppb)
Mean 11.410 79.777 128.622 29.574 28.543

S.D. 0.166 32.588 1.297 0.146 27.449

% R.S.D. 1.454 40.848 1.008 0.493 96.168

^i9-a3

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES /^ ĉL TO	 .
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Identity 1: ICV	 Identity 2: Quality Control 2:23 PM September 8, 1993

Task name : T1,C93
WHO-M-MV V-053 REV 0

Semple Weight	 1.0000 Sa(ution Volume	 _ 1.00

On-Peak Integrations :	 3 Off-Peak Integrations 1

---------------------------

'^
------	 ---------------------------------

'^
--

/ /

''..

Zr Sr Bi Si Al Co Cu Li

( ppb ) (ppb) (PPb) (PPb) (ppb) (ppb) (ppb) (ppb)
Mean 4982.801 5117.362 4969.768 5812.877 4893.146 4916.181 4879.480 5000.532

S.D. 19.514 19.534 23.413 29.260 13.062 27.374 14.458 12.516

% R.S.D. 0.392 0.382 0.471 0.503 0.267 0.557 0.296 0.250

3 /
3

^
 3 i/

2n Ni La Fe Ca Cr Nd U

(ppb) (ppb) (PPb) (PPb) (PPb) (PPb) (ppb) (ppb)

Mean 4961.218 5016.242 5342.551 5041.024 5138.492 5077.390 5240.003 -362.248

S.D. 22.342 20.698 17.823 30.210 17.652 29.233 45.228 37.066

% R.S.D. 0.450 0.413 0.334 0.5p 0.344 0.576 0.863 10.232

Ce Sm Be P 5 Mg As Na

(PPb) (PPb) (PPb) (ppb) (PPb) (ppb) (PPb) (PPb)

Mean 4839.617 5056.783 5002.656 .5114.639 4866.365 4931.405 4985.636 5053.486

S.D. 28.494 4.716 19.117 6.722 46.359 21.019 9.722 9.212

% R.S.D. 0.589 0.093 0.382 0.131 0.953 0.426 0.195 0.182

3 / `/^3
PbMo Se Ag Ti Cd B K

(PPb ) (PPb) (PPb) (ppb) (Ppb) (ppb) (PPb) (ppb):

Mean 4948.143 2840.769 4997.151 5048.461 4836.582 5015.861 5049.303 5118.510

S.D. 36.631 40.145 14.817 21.150 20.162 27.074 12.876 10.568

% R.S.D. 0.740 1.413 0.297 0.419 0.417 0.540 0.255 0.206

Mn Sb V Be TL

(PPb ) (PPb) (ppb) (PPb) (ppb)

Mean 5017.991 4790.075 4841.349 5137.995 4706.572

S.D. 17.039 70.362 22.463 19.469 30.233

% R.S.D. 0.340 1.469 0.464 0.379 0.642

.F
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Identity 1: ICS	 Identity 2: Duality Control 2:25 PM September 8, 1993

Task name : TWC93

WHC-Sepn ie Weight :	 1.0000 So^ution Volume : 1.00 SD4VM-Dp-053 REVD0	 k Integrations :	 3 Off-Peak

----------------------------------------------------------------------

Integrations 1

Zr Sr Si S1 AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean -1.024 0.135 -20.282 12.459 12.008 -4.053 -1.623 0.430

S.D. 0.775 0.056 23.817 2.444 2.635 2.675 0.390 0.819

% R.S.D. 75.637 41.658 117.431 19.614 21.946 66.010 24.031 190.425

Zn Ni La Fe Ca Cr Nd u

( ppb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean -4.458 8.338 -8.115 4.587 -4.609 -4.928 -9.134 75.060

S.D. 0.396 0.219 4.089 2.474 0.083 0.924 7.697 44.866

% R.S.D. 8.877 2.625 50.386 53.933 1.807 18.756 84.265 59.773

Ce Sm Ba P S Mg As Na

(PPb} (PPb) (PPb) (ppb) (PPb) (PPb) (PPb) (PPb)

Mean 34.851 -23.485 0.696 30.289 22.446 0.703 -8.147 -12.921

S.D. 2.176 7.580 0.148 70.825 12.767 0.101 9.793 1.663

% R.S.D. 6.243 32.277 21.210 233.834 56.882 14.434 120.201 12.872

Mo Se Ag Pb Ti Cd B K

(PPb) (ppb) (PPb) (PPb) (PPb) (ppb) (PPb) (PPb)

Mean 2.439 -12.398 0.094 -28.461 0.697 1.367 5.494 -14.130

S.D. 1.786 19.463 0.150 11.355 0.372 1.026 1.492 18.557

% P S.D. 73.223 156.985 159.152 39.896 53.383 75.045 27.153 131.332

Mn Sb V Be TL

(PPb ) (PPb) (ppb) (PPb) (PPb)

Mean -1.378 113.012 1.415 0.421 72.587

S.D. 0.138 42.764 0.424 0.146 5.905

% R.S.D. 10.022 37.840 29.994 34.641 8.135
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Identity 1: icsa-i	 Identity 2:	 icsa 2:30 PM September 8, 1993

Task new : TWC93 MG-M WM-W-053	 REV 0
SampLe Weight : 	 1.0000 Solution Volume 1.00

On-Peak Integrations :	 3 Off-Peak Integrations	 : 1

Zr Sr Si Si AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean -7.479 -0.197 -27.086 43.641 3.760 -8.106 -2.560 -1.352

S.D. 1.245 0.077 31.434 7.076 6.019 1.842 0.541 0.942

% R.S.D. 16.653 39.032 116.050 16.213 160.072 22.721 21.129 69.648

Zn Ni La Fe Ca Cr Nd u

(PPb) (pPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean -3.288 4.109 -9.400 -6.488 16.343 3.802 -42.598 -159.911

S.D. 0.376 1.142 2.315 3.890 0.141 2.164 19.763 16.958

Z R.S.D. 11.440 27.784 24.627 59.951 0.865 56.924 46.394 10.604

Ce Sm Be P S Mg As No

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean -23.855 -37.634 0.705 -82.266 49.590 1.113 -23.628 433317.123

S.D. 12.106 1.361 0.113 6.722 8.868 0.000 11.769 2435.359

% R.S.D. 50.748 3.618 15.949 8.172 17.883 0.000 49.807 0.562

Mo Se Ag Pb Ti Cd B K

(PPb) (PPb) (PPb) (Ppb) (PPb) (PPb) (PPb) (ppb)

Mean 0.362 0.010 -1.558 -8.022 -0.268 -1.204 6.855 -7.084

S.D. 0.277 13.805 0.608 6.324 0.201 0.545 2.270 19.052

% R.S.D. 76.489 133707.439 39.018 78.828 74.929 45.274 33.112 268.929

Mn Sb V Be TL

(PPb ) (PPb) (Ppb) (ppb) (PPb)
Mean -2.084 26.400 0.283 0.169 9.243

S.D. 0.332 26.049 0.490 0.146 3.091

Z R.S.D. 15.923 98.671 173.037 86.602 33.441
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Identity 1: xxx	 Identity 2: rinse 2:34 PM September 8, 1993

Task now : TWC93

Sample Weight : 	 1.0000 Solution Volume 1.00

0	 k Integrations :	 3 Off-Peak

-------------------------------

Integrations : 1

------------	 -----------------------

Zr Sr 81 Si AL

(ppb) (ppb) (PPb) (ppb) (ppb)

Mean -5.156 -0.209 -36.424 -5.397 4.178

S.D. 1.746 0.098 9.002 2.185 3.398

% R.S.D. 33.868 46.691 24.715 40.491 81.335

Zn Ni La Fe Ca

( ppb ) (ppb) (ppb) (ppb) (ppb)

Mean -5.269 2.405 2.805 4.810 -7.601

S.D. 0.507 4.072 2.329 1.397 0.001

% R.S.D. 9.622 169.325 83.013 29.048 0.016

Ce Sm Ba P S

(ppb) (PPb) (ppb) (ppb) (ppb)
Mean -26.755 -14.053 -0.608 10.883 -12.940

S.D. 4.525 7.580 0.042 6.722 7.810

% R.S.D. 16.913 53.943 6.947 61.772

•

60.355

Mo Se Ag Pb Ti

(ppb) (ppb) (PPb) (ppb) (ppb)

Mean -1.034 -5.216 -2.810 -1.776 -1.310

S.D. 0.633 9.690 0.401 7.349 0.613

% R.S.D. 61.224 185.786 14.273 413.709 46.779

Mn Sb V Be TL

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean -2.067 94.884 0.566.0.758 -52.745

S.D. 0.453 25.696 1.123 0.292 5.811

% R.S.D. 21.930 27.082 198.335 38.490 11.017

WHC-SD-WM-DP-053 REV 0

Co Cu Li

(ppb) (PPb) (ppb)
-4.174 -3.747 0.092

0.583 0.325 0.692

13.976 8.662 749.887

Cr Nd u

(ppb) (ppb) (ppb)

3.083 -21.737 -199.073

0.924 15.010 89.731

29.984 69.055 45.075

Mg As Na

(ppb) (ppb) (ppb)

0.234 -11.558 12.668

0.176 2.848 6.477

75.000 24.645 51.131

Cd 8 K

(ppb) (ppb) (PPb)
-1.579 2.772 1.722

2.367 2.459 35.183

149.896 88.679 2042.688

kS

i

yi



identity 1: V20	 dig btk Identity 2: direct 2:37 PM September 8,	 1993 .

Task name : TWC93

Sampte Weight :	 1.0000 Solution Volume : 1.00 WHGSD-WM-DP-053 REVD
On-Peak Integrations :	 3

____________________________________

Off-Peak Integrations	 :
_______________________________

1

Zr Sr Bi Si Al Co Cu Li

(ppb) (ppb) (ppb) (Ppb) (ppb) (ppb) (ppb) (ppb)
Mean -7.200 3.387 21.433 79.947 49.479 -2.238 0.563 0.092

S.D. 0.387 0.154 9.110 8.647 7.261 2.748 0.375 1.015

% R.S.D. 5.373 4.542 42.504 10.816 14.675 122.787 66.576 1100.533

2n Ni La Fe Ca Cr Nd U

(Ppb) (Ppb) (ppb) (Ppb) (ppb) (Ppb) (ppb) (Ppb)

Mean 104.835 6.243 -10.870 474.568 3001.283 5.856 4.977 -339.403

S.D. 0.312 1.610 4.661 99.567 2.883 2.773 27.757 59.014

% R.S.D. 0.298 25.795 42.883 20.981 0.096 47.355 557.712 17.388

Ce Sm as P S Mg As Me

(Ppb) (ppb) (ppb) (Ppb) (ppb) (ppb) (ppb) (Ppb)

Mean -32.624 -292.316 0.546 49.694 25.466 165.513 -15.728 263.124

S.D. 19.325 17.699 0.539 37.429 9.880 0.268 7.875 2.261

% R.S.D. 59.234 6.055 98.753 75.318 38.798 0.162 50.068 0.859

Mo Se Ag Pb Ti Cd 8 K

(Ppb ) (ppb) (Ppb) (Ppb) (Ppb) (ppb) (ppb) (ppb)

Mean -1.301 -9.395 -2.711 -26.848 -1.773 0.810 164.019 43.995

S.D. 1.080 13.652 0.797 .13.315 0.704 0.562 2.421 38.226

% R.S.O. 83.000 145.309 29.377 49.594 39.726 69.355 1.476 86.887

Mn Sb V Be TL

(ppb) (ppb) (ppb) (Ppb) (ppb)

Mean 4.251 58.628 -3.820 -0.084 -0.778

S.D. 0.158 28.557 0.648 0.292 15.088

% R.S.D. 3.727 48.708 16.974 346.411 1939.892

714



Identity 1: V19 dig std 107-ap Identity 2: .250m1 in 25mL

Task name : TWC93

Sample Weight	 1.0000 Solution Volume	 1.00

0	 k Integrations : 3	 Off-Peak Integrations : 1

2:42 PM September 8, 1993

WHGSD-WM-DP-053 REV 0

Zr

--	 -----------------------------------------------------------------
Sr B Si AL

(ppb) (Ppb) (ppb) (Ppb) (ppb)

Mean -0.676 11.627 -92.672 1362.821 1082.786

S.D. 1.364 0.113 12.074 5.678 3.710

% R.S.D. 201.675 0.971 13.028 0.417 0.343

Zn Ni La Fe Ca

(ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1561.881 996.278 -3.897 1126.903 12785.352

S.D. 4.932 6.527 7.094 5.049 16.607

% R.S.D. 0.316 0.655 182.060 0.448 0.130

Ce Sm Be P S

( ppb ) (ppb) (ppb) (Ppb) (Ppb)

Mean -23.364 -1179.771 985.629 53.576 -0.156

S.D. 14.150 4.909 0.652 41.981 4.327

% R.S.D. 60.563 0.416 0.066 78.359 2771.160

Mo Se- Ag Pb Ti

(Ppb ) (Ppb) (ppb) (ppb) (Ppb)
Mean 977.048 564.092 980.399 1001.640 975.370

S.D. 6.570 15.795 2.171 13.570. 0.579

% R.S.D. 0.672 2.800 0.221 1.355 0.059

Mn Sb V Be TL

( ppb ) (ppb) (ppb) (ppb) (PPb)

Mean 1011.218 962.014 947.611 1011.574 938.939

S.D. 1.907 54.496 1.698 2.043 23.595

% R.S.D. 0.189 5.665 0.179 0.202 2.513

Co Cu Li

( Ppb ) (ppb) (ppb)

957.576 962.255 0.092

4.454 1.601 0.508

0.465 0.166 550.267

Cr Nd u

(ppb) (ppb) (ppb)
998.635 -67.736 -169.702

3.553 9.277 16.958

0.356 13.696 9.993

Mg As Na

(Ppb ) (ppb) (ppb)
1796.210 921.569 1102.200

0.703 15.541 4.679

0.039 1.686 0.425

Cd 8 K

(Ppb) (ppb) (ppb)

971.562 1003.268 10034.501

0.805 2.642 39.660

0.083 0.263 0.395

11C



Identity 1: V21	 sam diL 107-ap	 Identity 2: 5ml	 in 25mL-lmL-4mL 2:45 PM September 8, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00 WHGSD-WM-DP-053 REVD
On-Peak Integrations :	 3

------------•--- ----------------------

Off-Peak Integrations :

----------------------------

1

---

Zr Sr Bi Si Al. Co Cu Li

(ppb) (Ppb) (Ppb) (Ppb) (Ppb) (ppb) (Ppb) (ppb)
Mean -6.830 0.702 13.442 647.788 37.828 -0.302 -0.936 -0.215

S.D. 0.671 0.149 2.067 3.752 6.004 1.731 0.859 0.488

% R.S.D. 9.829 21.271 15.380 0.579 15.872 572.339 91.726	 - 226.865

Zn Ni La Fe Ca Cr Nd u

( ppb ) (ppb) (ppb) (ppb) (ppb) (Ppb) (ppb) (ppb)

Mean 22.426 9.347 4.102 8.167 832.407 3.905 6.786 -179.492

S.D. 0.613 1.894 4.083 6.482 0.651 0.712 5.976 19.581

% R.S.D. 2.733 20.263 99.546 79.368 0.078 18.224 88.071 10.909

Ce Sm Be P S Mg As Na

(ppb) (Ppb) (Ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -21.699 -78.509 0.023 728.902 30.125 35.798 -16.284 80230.379

S.D. 3.765 9.818 0.230 64.829 11.780 0.268 6.142 378.895

% R.S.D. 17.351 12.505 1001.283 8.894 39.105 0.750 37.717 0.472

Mo Se Ag Pb Ti Cd a K

(ppb) (Ppb) (ppb) (PPb). (Ppb) (ppb) (ppb) (Ppb)

Mean -5.840 16.979 -2.004 -14.529 -0.383 -0.668 76.415 2767.078

S.D. 3.643 13.597 1.104 5.739 0.306 1.627 1.617 71.482

% R.S.D. 62.376 80.078 55.103 39.498 79.893 243.591 2.116 2.583

Mn Sb V Be TL

(Ppb ) (ppb) (ppb) (ppb) (ppb)

Mean -1.140 41.507 -0.707 0.169 -28.786

S.D. 0.257 24.608 1.531 0.636 20.802

% R.S.D. 22.509 59.285 216.417 377.491 72.267

71LC



Identity 1: V21 dup dil 107-ap Identity 2: 5mL in 25m1-1ml-4ml
	

2:48 PM September 8, 1993

Task name : TWC93

SaM a Weight :	 1.0000	 Solution Volume :.	 1.00

C	 k Integrations :	 3	 Off-Peak Integrations : 	 1

--" --------------------------------•--------------------- -----

Zr	 Sr	 81	 Si

(Ppb )	 (Ppb)	 (Ppb)	 (Ppb)

Mean	 -5.540	 0.172	 33.108	 776.646

S.D.	 0.974	 0.217	 35.432	 9.070

% R.S.D.	 17.578	 125.556	 107.019	 1.168

Zn	 Ni	 La	 Fe

(Ppb)	 (PPb)	 (Ppb)	 (Ppb)

Mean	 4.503	 5.812	 -2.712	 18.459

S.D.	 0.716	 0.788	 2.380	 10.215

% R.S.D.	 15.899	 13.566	 87.775	 55.337

Ce	 Sm	 Ba	 P

(Ppb )	 ( Ppb)	 (Ppb)	 (Ppb)

Mean	 4.406	 -54.927	 0.170	 725.020

S.D.	 6.523	 17.382	 0.317	 71.143

% R.S.D.	 148.032	 31.646	 186.384	 9.813

Mo	 Se	 Ag	 Pb

(Ppb)	 (Ppb)	 (Ppb)	 (Ppb)

Mean	 -1.062	 -22.220	 -1.036	 31.053

S.D.	 0.851	 19.744	 0.817	 20.970

% R.S.D.	 80.148	 88.859	 78.845	 67.531

Mn	 Sb	 V	 Be

(Ppb )	 (Ppb)	 (Ppb)	 (Ppb)

Mean	 -1.033	 83.806	 -1.132	 0.000

S.D.	 0.183	 38.257	 0.849	 0.146

% R.S.D.	 17.752	 45.650	 75.018	 64416728.561

W C-SMM-DP-053 REV 0

AI

(Ppb)
42.416

5.326

12.556

Ca

(Ppb)
375.523

1.528

0.407

S

(Ppb)
20.193

20.107

99.572

Ti

(Ppb)
0.620

0.658

106.184

Tl

(Ppb)
54.755

10.833

19.785

Co

(Ppb)
-8.045

2.871

35.688

Cr

(Ppb)
4.213

4.183

99.304

Mg

(Ppb)
37.731

4.059

10.758

Cd

(Ppb)
-0.931

0.992

106.521

Cu

(Ppb)

-1.186

0.886

74.666

Nd

(ppb)
9.425

11.234

119.200

As

(Ppb)
-4.937

4.650

94.186

B

(Ppb)

111.749

2.675

2.394

Li

(Ppb)
-0.553

0.508

91.806

u

(Ppb)

-140.330

107.695

76.744

Na

(Ppb)

90636.808

465.652

0.514

K

(Ppb)

3115.829

10.568

0.339

717



Identity 1: V23	 sam oil 107-ap	 Identity 2: 5ml in 25m1-lml-4ml 2:52 PM September 8, 1993

Task name : TWC93

W C-OMM-DP-053 REV 0Sample Weight :	 1.0000 Solution Volume : 1.00

On-Peak Integrations :	 3

---------------------------------------------•----------------------

Off-Peak Integrations :	 1

2r Sr Bi Si Al Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) '(PPb) (PPb)

Mean -1.533 2.131 -3.728 883.845 56.429 -4.416 -1.936 0.338

S.D. 2.131 0.296 9.486 3.046 4.229 1.313 0.658 0.513

X R.S.D. 139.063 13.909 254.461 0.345 7.495 29.729 33.999 151.811

2n Ni La Fe Ca Cr Nd U

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 81.396 9.154 4.140 22.263 1933.546 10.889 -10.207 -179.492

T.D. 0.946 2.151 4.126 0.888 6.287 0.990 18.429 51.806

% R.S.D. 1.163 23.502 99.646 3.989 0.325 9.096 180.563 28.863

.. Ce Sm Be P S Mg As Na

(PPb) (Ppb) (PPb) (ppb) (PPb) (PPb) (PPb) (ppb)

Mean -33.324 -183.054 0.478 822.050 0.824 81.262 -8.291 90658.418

S-D. 20.662 14.727 0.285 11.644 8.246 0.176 5.569 429.211

X R.S.D. 62.002 8.045 59.685 1.416 1000.992 0.216 67.166 0.473

Mo Se Ag Pb Ti Cd B K

(PPb ) (Ppb) (ppb) (PPb) (PPb) (PPb) (ppb) (PPb)
Mean -2.664 -18.157 -0.789 2.779 -1.464 -0.243 10.232 3103.500

S.D. 1.977 17.214 0.397 13.795 0.698 0.350 1.372 29.103

X R.S.D. 74.211 94.809 50.276 496.310 47.669 144.357 13.409 0.938

Mn Sb V Be Tl

( ppb ) (Ppb) (PPb) (PPb) (PPb)

Mean 1.092 65.678 -1.556 -0.506 26.847

S-D. 0.418 64.116 0.000 0.146 15.172

X R.S.D. 38.268 97.623 0.000 28.868 56.515

718



WK-M-MU-053 REV 0

Al Co Cu

(ppb) (ppb) (ppb)

36.712 -4.597 -1.936

3.695 3.176 0.390

10.064 69.088 20.153

Ca Cr Nd

(ppb) (ppb) (ppb)

2705.290 1.440 -18.786

2.033 1.082 12.157

0.075 75.167 64.715

S Mg As

(ppb) (PPb) (ppb)

22.528 54.956 -14.572

11.592 0.203 6.541

51.455 0.369 44.886

Ti Cd B

(ppb) (ppb) (ppb)

-0.383 -0.374 78.481

0.417 1.466 2.675

108.876 391.760 3.409

Identity 1: V23	 dup dil 107-ap	 Identity 2: 5ml in 25m1-1ml-4ml

Task name : TWC93

S4w­ 'e Weight :	 1.0000 Solution Volume 1.00

0,	 ( Integrations	 :	 3 Off-Peak

----------------------------------------------------------------------

Integrations : 1

Zr Sr B1 Si

( ppb ) (ppb) (PPb) (ppb)

Mean -0.627 1.811 12.460 791.297

S.D. 1.026 0.056 7.505 0.403

% R.S.D. 163.648 3.117 60.234 0.051

2n Ni La Fe

(ppb) (ppb) (ppb) (ppb)

Mean 88.533 8.016 -13.539 33.227

S.D. 0.980 1.807 2.386 1.689

% R.S.D. 1.107 22.544 17.621 5.084

Ce Sm Ba P

(PPb ) (ppb) (ppb) (PPb)
Mean -1.425 -251.441 0.564 825.931

S.D. 3.323 13.130 0.068 59.750

% R.S.D. 233.225 5.222 11.993 7.234

Mo Se Ag Pb

( ppb ) (ppb) (ppb) (ppb)

Mean -5.250 -13.922 -2.034 -31.986

S.D. 1.232 10.604 1.259 -	 6.553

% R S.D. 23.459 76.165 61.876 20.488

Mn Sb V Be

(ppb) (ppb) (ppb) (ppb)

Mean 1.827 98.913 -1.981 0.169

S.D. 0.601 37.535 0.735 0.146

% R.S.D. 32.889 37.947 37.121 86.602

2:55 PM September 8, 1993

It

(ppb)

-5.398

22.453

415.984

Li

(ppb)

-0.307

0.845

275.028

U

(ppb)

-172.965

14.955

8.646

Na

(ppb)

90256.208

293.285

0.325

K

(ppb)

3131.682

26.421

0.844

719



Identity 1: CCV	 Identity 2: Quality Control 2:58 PM September 8, 1993

Task name : TuC93

MC-M-MP-DP-053Sample Weight 1.0000 Solution umVole 1.00 REV 0
On-Peak Integrations 	 3

-------------------------------------------------------------'___'_---

Off-Peak Integrations : 1

Zr Sr Bi S1 AL Co Cu Li

(Ppb ) (Ppb) (ppb) (Ppb) (Ppb) (ppb) (ppb) (Ppb)
Mean 4980.331 5095.377 4933.484 5740.386 4843.422 4873.293 4883.353 4970.756

S.D. 17.668 25.629 48.840 9.811 32.788 26.665 21.363 24.920

% R.S.D. 0.355 0.503 0.990 0.171 0.677 0.547 0.437 0.501

Zn Ni La Fe Ca Cr Nd u

(ppb) (ppb) (Ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4912.786 4992.453 5346.634 5040.688 5141.063 5059.827 5240.684 -179.492

S.D. 17.189 35.266 21.536 17.521 19.971 18.235 46.219 93.395

% R.S.D. 0.350 0.706 0.403 0.348 0.388 0.360 0.882 52.033

Ce Sm Be P S Mg As Na

( ppb ) (ppb) (Ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4785.687 5053.639 4992.943 5141.807 4785.261 4896.135 4922.726 4991.750

S.D. 36.008 22.288 23.863 112.286 49.749 26.439 15.166 28.844

% R.S.D. 0.752 0.441 0.478 2.184 1.040 0.540 0.308 0.578

Mo Se Ag Pb Ti Cd B K

(ppb) (Ppb) (Ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4883.810 2828.318 4990.075 5017.860 4810.491 4986.229 5053.033 5042.771

S.D. -	 32.404 28.270 15.335 24.521 28.446 17.554 12.100 47.361

% R.S.D. 0.664 1.000 0.307 0.489 0.591 0.352 0.239 0.939

Mn Sb V Se TL

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5012.276 4859.566 4841.774 5113.814 4705.145

S.D. 18.359 35.018 24.141 29.425 17.311

% R.S.D. 0.366 0.721 0.499 0.575 0.368

720



Identity 1: CCB	 Identity 2: Quality Control 3:01 PM September 8, 1993

Task name : TWC93

Sam-le Weight	 1.0000 Solution Volume : ,.00
WHC-SD-DP-DP-053	 REVD(	 k Integrations 3 Off-Peak

----------------------------------------------------------------------

Integrations 1

Zr Sr Bi Si Al Co Cu Li

(Ppb ) (Ppb) (Ppb) (Ppb) (Ppb) (Ppb) (Ppb) (Ppb)

Mean -2.444 0.259 -1.476 1.135 -3.710 -3.811 -0.936 0.092

S.D. 0.807 0.077 12.984 0.388 5.519 1.456 1.124 0.213

% R.S.D. 33.010 29.737 879.661 34.185 148.756 38.194 120.098 230.734

Zn Ni La Fe Ca Cr Nd u

(pPb) (Ppb) (Ppb) (Ppb) (Ppb) (Ppb) (Ppb) (Ppb)
Mean -5.156 8.464 -8.128 -180.676 -4.379 2.878 -3.376 -88.114

S.D. 0.305 2.398 4.058 3.525 0.083 0.356 18.935 55.671

% R.S.D. 5.907 28.330 49.931 1.951 1.896 12.365 560.889 63.180

Ce Sm Be P S Mg As Na

(Ppb ) (pPb) (ppb) (pPb) (Ppb) (Ppb) (Ppb) (pPb)
Mean - -5.743 0.882 0.561 14.764 19.488 0.469 --6.285 7.833

S.D. 19.610 4.084 0.254 26.890 7.783 0.203 10.889 6.588

% R.S.D. 341.444 462.872 45.261 182.132 39.938 43.301 173.257 84.108

Mo Se Ag Pb Ti Cd 8 K

(Ppb ) (pPb) (Ppb) (Ppb) (pPb) (pPb) (Ppb) (Ppb)
Mean -2.995 4.081 0.721 -4.722 -0.190 -2.298 0.353 15.813

S.D. 0.893 27.615 0.457 2.099 0.535 1.837 1.484 47.655

% R S.D. 29.828 676.729 63.298 44.451 280.789 79.969 420.535 301.357

Mn Sb V Be TL

(Ppb) (Ppb) (Ppb) (Ppb) (pPb)

Mean -1.618 62.656 0.142 0.000 -5.236

S.D. 0.558 9.230 0.849 0.146 36.615

% R.S.D. 34.500 14.732 598.840 64416728.561 699.337

721



Identity 1: V21 dig spk#1 107-ap	 Identity 2: 5ml sample in 25ml

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume 1.00

On-Peak Integrations :	 3

-----------------------------------------------------------

Off-Peak Integrations :	 1

-----.

Zr Sr Bi S1

(PPb ) (Ppb) (Ppb) (ppb)

Mean -2.830 2.784 -38.851 3215.097

S.D. 1.748 0.192 21.949 6.550

% R.S.D. 61.741 6.898 56.494 0.204

Zn Ni La Fe

( ppb) (PPb) (ppb) (Ppb)

Mean 496.347 501.073 1.389 1046.578

S.D. 1.182 4.763 2.338 12.951

% R.S.D. 0.238 0.951 168.291 1.237

Ce Sm Be P

( ppb ) (ppb) (ppb) (PPb)

Mean 2.905 -77.723 1977.526 4035.670

S.D. 13.977 17.856 3.934 64.829

% R.S.D. 481.095 22.974 0.199 1.606

Mo Se Ag Pb

(PPb ) (ppb) (ppb) (ppb)

Mean -0.488 1338.515 51.670 541.984

S.D. 1.834 50.602 0.147 23.850

% R.S.D. 376.016 3.780 0.284 4.400

Mn Sb V Be

(PPb ) (Ppb) (ppb) (PPb)

Mean 490.782 558.159 480.527 49.795

S.D. 0.599 32.306 2.559 0.813

% R.S.D. 0.122 5.788 0.532 1.632

3:05 PM September 8, 1993

WHGSD-WM-DP-053 REV 0

Al Co CO Li

( ppb ) (Ppb) (ppb) (ppb)
2106.104 476.368 245.233 0.768

4.136 0.756 1.190 0.213

0.196 0.159 0.485 27.710

Ca Cr Nd U

(Ppb ) (ppb) (Ppb) (ppb)

941.627 206.856 2.134 -88.114

1.721 0.178 11.377 87.751

0.183 0.086 533.042 99.588

S Mg As Na

( ppb ) (ppb) (PPb) (ppb)
61.891 139.265 1915.335 405872.790

0.612 0.176 17.692 867.481

0.989 0.126 0.924 0.214

Ti Cd a K

( ppb ) (PPb) (PPb) (ppb)
1.662 49.303 402.083 14156.113

0.334 1.793 4.902 24.972

20.110 3.636 1.219 0.176

Tl

(ppb)
1869.394

34.935

1.869

'722



Identity 1: V21 dig spkk2 107-ap	 Identity 2: 5ml sample in 25m1 3:08 PM September - 8, 1993

Task new : TWC93

Say	le Weight :	 1.0000 Solution Volume 1.00 W C-M-WM-D".53 REVD
C	 .k Integrations	 :	 3 Off-Peak Integrations : 1

Zr

-•------------------------------------------------------------------

Sr Bi Si AL Co Cu Li

(ppb) (ppb) (PPb) (PPb) (ppb) (ppb) (Ppb) (ppb)
Mean 2.365 2.340 -39.952 3420.562 2129.351 483.869 246.295 -0.799

S.D. 2.713 0.242 13.034 26.030 5.475 3.312 0.602 1.228

% R.S.D. 114.705 '10.354 32.623 0.761 0.257 0.684 0.245 153.670

Zn Ni La Fe Ca Cr Nd u

( ppb ) (PPb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 502.944 519.234 2.770 1038.635 1104.292 206.856 -6.195 -68.533

S.D. 1.845 5.635 2.366 6.389 4.474 2.313 10.377 82.108

% R.S.D. 0.367 1.085 85.410 0.615 0.405 1.118 167.508 119.807

Ce Sm Be P S Mg As Na

(ppb) (PPb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -10.133 -117.812 1990.318 3616.502 66.764 137.-976 1932.674 406101.992

S.D. 7.632 17.382 6.373 41.981 6.727 0.442 8.403 1188.820

% R.S.D. 75.316 14.754 0.320 1.161 10.077 0.321 0.435 0.293

No Se Ag Pb Ti Cd B K

(PPb ) (PPb) (ppb) (ppb) (ppb) (ppb) (PPb) (ppb)

Mean -3.478 1303.295 51.114 519.502 1.624 49.060 240.282 14318.160

S.D. 2.124 24.590 0.756 21.390 0.482 1.114 4.401 88.893

% R.S.D. 61.076 1.887 1.478 4.117 29.692 2.270 1.832 0.621

Mn Sb V Be T(

( ppb ) (ppb) (PPb) (PPb) (ppb)

Mean 501.511 516.867 491.281 50.132 1914.730

S.D. 2.483 30.214 0.424 0.253 58.500

% R.S.D. 0.495 5.846 0.086 0.504 3.055

723



Identity 1: V21 post spk 107-ap	 Identity 2:	 lml sample in 4mL

Task name : TWC93

Sample Weight : 	 1.0000 Solution Volume 1.00

On-Peak Integrations :	 3

----------------------------------------------------------------------

Off-Peak Integrations :	 1

2r Sr Bi Si

(ppb) (Ppb) (ppb) (ppb)

Mean 1007.531 1034.099 977.381 2095.139

S.D. 1.560 4.926 13.736 4.876

% R.S.D. 0.155 0.476 1.405 0.233

2n Ni La Fe

(ppb) (ppb) (ppb) (Ppb)

Mean 974.793 1009.034 1086.693 1040.313

S.D. 5.891 13.351 8.486 7.122

% R.S.D. 0.604 1.323 0.781 0.685

Ce Sm Be P

( ppb ) (ppb) (ppb) (ppb)

Mean 963.268 957.510 1012.973 1668.148

S.D. 9.851 7.580 5.024 84.232

% R.S.D. 1.023 0.792 0.496 5.049

Mo Se Ag Pb

(Ppb) (Ppb) (Ppb) (ppb)
Mean 977.312 548.853 544.259 1028.522

S.D. 8.084 17.740 7.478 8.647

% R.S.D. 0.827 3.232 1.374 0.841

Mn Sb V Be

( ppb ) (Ppb) (ppb) (Ppb)

Mean 1009.335 1017.406 977.326 1033.059

S.D. 3.934 79.499 6.282 5.244

% R.S.D.

.......................................

0.390 7.814 0.643

...............................

0.508

3:12 PM September 8, 1993

WK-M-WM M053 REV 0
AL Co Cu Li

(PPb ) (ppb) (ppb) (ppb)
1006.427 975.542 991.488 993.948

5.028 4.656 3.619 5.091

0.500 0.477 0.365 0.512

Ca Cr Nd u

( ppb ) (pPb) (ppb) (ppb)
1427.555 1016.198 1085.835 -16.317

7.432 8.388 12.725 73.483

0.521 0.825 1.172 450.333

S Mg As Me

( ppb ) (PPb). (ppb) (ppb)
940.823 1020.614 997.774 91158.882

25.313 4.123 9.062 552.298

2.691 0.404 0.908 0.606

Ti Cd 8 K

(ppb) (Ppb) (ppb) (ppb)
971.587 994.897 1123.232 4195.551

4.515 6.303 3.088 60.787

0.465 0.634 0.275 1.449

TL

(ppb)
1000.259

23.109

2.310

' 224



Identity 1: V21 sample 107-ap:a	 Identity 2: direct 3:16 PM September 8, 1993

Task name : TNC93

Sample Weight :	 1.0000	 Solution Volume : 1.00 WHC-SD-WM-DP-053 	 REVD
C	 ik Integrations	 : 3	 Off-Peak

------------ --

Integrations : 1

-------------------------------------------------------

Zr Sr Bi Si AL Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (PPb)
Mean -2.306 4.175 3.633 3234.551 158.734 0.726 1.250 0.092

S.D. 0.805 0.085 13.231 37.567 2.954 3.902 0.962 0.464

% R.S.D. 34.896 2.044 364.184 1.161 1.861 537.558 76.927 502.874

Zn Ni La Fe Ca Cr Nd U

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 111.950 3.408 2.727 60.859 4096.709 6.164 12.399 -182.756

S.D. 1.000 5.498 2.343 4.069 7.557 3.553 7.798 46.268

% R.S.D. 0.893 161.311 85.913 6.686 0.184 57.647 62.888 25.317

Ce Sm Be P S Mg As Na

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -11.619 -372.493 2.373 3915.353 50.306 175.004 -13.017 395573.520

S.D. 5.020 12.101 0.202 37.429 12.955 0.442 4.636 1321.442

X R.S.D. 43.206 3.249 8.492 0.956 25.752 0.253 35.614 0.334

Mo Se Ag Pb Ti Cd B K

- (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -2.118 -42.202 3.290 9.021 1.353 -3.502 379.048 13935.942

S.D. 1.850 17.016 0.303 14.740 0.417 1.011 8.152 24.406

% P S.D. 87.345 40.320 9.215 163.392 30.847 28.868 2.151 0.175

Mn Sb V Be TL.

(ppb) (ppb) (ppb) (ppb) (PPb)
Mean 1.385 89.849 0.000 -0.253 13.959

S.D. 0.514 29.032 2.414 0.146 21.008

X R.S.D. 37.102 32.312 880498.364 57.735 - 150.503

725



Identity 1: V21 dup 107-ap-a	 Identity 2: direct 3:20 PM September 8, 1993

Task name : TWC93

Sample Weight :	 1.0000	 Solution Volume 1.00

On-peak Integrations :

----------------------------------------------------------------------

3	 Off-Peak Integrations	 : 1 WHGSD-WM-DP-053 REVD

2r Sr Bi S1 Al Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (Ppb) (PPb)

Mean 1.557 3.116 32.535 3717.332 187.017 -0.847 0.500 0.369

S.D. 1.118 0.064 15.205 16.621 5.005 0.943 0.709 0.768

% R.S.D. 71.832 2.054 46.735 0.447 2.676 111.344 141.756 208.120

2n Ni La Fe Ca Cr Nd U

( ppb) (PPb) (ppb) (PPb) (PPb) (PPb) (PPb) (ppb)
Mean 35.553 0.573 1.415 35.576 1798.590 1.029 -9.032 -84.851

S.D. 0.510 2.472 2.347 4.250 3.292 1.082 14.020 39.568

% R.S.D. 1.434 431.697 165.857 11.945 0.183 105.184 155.222 46.632

Ce Sm Be P S Mg As
Me

(PPb ) (ppb) (Ppb) (PPb) (PPb) (Ppb) (PPb) (PPb)
Mean 13.046 -172.050 2.568 4338.402 84.275 167.271 6.575 436821.603

S.D. 5.754 3.602 0.138 53.357 13.728 0.203 10.838 773.628

% R.S.D. 44.105 2.094 5.367 1.230 16.290 0.121 164.827 0.177

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (ppb)
Mean -0.802 9.619 2.474 70.596 2.318 0.213 526.131 15489.472

S.D. 1.886 13.025 0.310 12.817 0.372 1.525 2.031 137.421

% R.S.D. 235.163 135.409 12.514 18.155 16.055 716.144 0.386 0.887

Mn Sb V Be TI

(PPb ) (PPb) (Ppb) (PPb) (PPb)
Mean -1.418 68.699 -0.849 -0.084 68.230

S-D. 0.203 33.281 0.245 0.386 28.552

% R.S.D. 14.304 48.444 28.877 458.259 41.847

426



Identity 1: V23 sample 107-ap-b Identity 2: direct	 3:25 PM September 8, 1993

Task name : TWC93

Samn(e Weight :	 1.0000 Solution Volume 1.00

3k Integrations :	 3
--. -------------------------------------------------------------------

Off-Peak Integrations	 : 1

Zr Sr Bi Si

(ppb) (PPb) "(PPb) (ppb)

Mean -0.722 10.654 10.523 4442.645

S.D. 1.949 0.161 16.227 24.369

% R.S.D. 269.985 1.512 154.205 0.549

Zn Ni La Fe

(PPb ) (ppb) (PPb) (PPb)

Mean 419.409 9.573 -9.440 92.408

S.D. 2.635 1.289 2.398 1.463

% R.S.D. 0.628 13.465 25.407 1.583

Ce Sm Be P

( ppb ) (PPb) (PPb) (PPb)

Mean -13.922 -855.917 3.232 4582.917

S.D. 20.203 14.409 0.329 30.806

% R.S.D. 145.117 1.683 10.169 0.672

WHC-SD-WM-DP-053	 REV 0

At Co Cu Li

( ppb ) (PPb) (ppb) (ppb)

188.107 -2.420 -0.124 0.246

6.624 2.871 0.943 0.244

3.521 118.664 759.626 99.183

Ca Cr Nd u

(PPb ) (PPb) (ppb) (ppb)
9429.832 5.548 -25.020 -228.445

30.902 2.939 20.222 64.200

0.328 52.981 80.823 28.103

S Mg As Na

(PPb ) (PPb) (PPb) (PPb)
75.954 397.055 -2.099 445068.491

17.719 1.235 3.827 2766.550

23.328 0.311 182.301 0.622

Ti Cd B K

( ppb ) (PPb) (ppb) (ppb)
1.739 -1.680 63.763 15727.258

0.838 2.005 1.631 95.894

48.158 119.306 2.558 0.610

It

(ppb)

-13.553

18.834

138.959

Mean

S.D.

% R.S.D

Mean

S.D.

% R.S.D

Mo

(PPb)
-1.598

1.775

111.060

Mn

(ppb)
12.694

0.355

2.797

Se

(PPb)
8.578

15.096

175.978

Sb

(PPb)

37.478

20.117

53.677

Ag

(PPb)
2.397

0.397

16.554

V

(PPb)
-0.566

1.491

263.519

Pb

(ppb)

101.441

5.637

5.557

Be

(ppb)
0.421

0.146

34.641
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Identity 1: V23 dup 107-ap -b 	Identity 2: direct 3:29 PM September 8, 1993

Task new : TWC93

Sample Weight	 1.0000	 Solution Volume 1.00

On-Peak Integrations : 3	 Off-Peak

----------------------------------------------------------------------

Integrations : 1 MCM-MOP-053 REV D

Zr Sr Bi Si AL Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -1.231 9.792 18.905 4031.232 201.461 -3.448 1.000 -0.123

S.D. 2.365 0.171 12.088 35.981 5.258 0.733 0.757 1.027

% R.S.D. 192.134 1.743 63.942 0.893 2.610 21.271 75.719 835.723

2n Ni La Fe Ca Cr Nd u

(ppb) (ppb) (ppb) (PPb) (ppb) (ppb) (ppb) (ppb)

Mean 474.371 11.273 1.471 116.237 13627.751 15.511 -33.477 -42.425

S.D. 2.298 3.193 2.387 1.538 87.068 0.178 20.478 64.200

% R.S.D. 0.484 28.325 162.291 1.323 0.639 1.147 61.171 151.326

Ce Sm Be P S Mg As Na

( ppb ) (ppb) (ppb) (PPb) (PPb) (ppb) (ppb) (PPb)
Mean 10.740 -1234.795 4.371 3760.106 55.038 274.956 -11.573 446570.528

S.D. 12.104 24.620 0.494 108.187 15.030 1.860 1.436 3013.673

% R.S.D. 112.700 1.994 11.306 2.877 27.308 0.677 12.407 0.675

Mo Se Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 0.759 -19.720 1.424 19.822 2.704 -0.627 387.415 16012.600

S.D. 1.449 5.954 1.217 20.742 0.869 0.535 3.088 84.930

% R.S.D. 190.817 30.191 85.439 104.642 32.137 85.286 0.797 0.530

Mean

S.D.

% R.S.D.

Mn Sb V Be T(

(ppb) (ppb) (ppb) (ppb) (ppb)

14.990 6.258 2.123 -0.758 63.142

0.438 23.598 0.884 0.146 5.922

2.919 377.093 41.628 19.245 9.378
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Identity 1: CCV	 Identity 2: Quality Control 3:34 PM September 8, 1993

Task name : TWC93

Sem^le Weight :	 1.0000 Solution Volume : 1.00
WHGSD-WM-DP-053 REV 0(	 :k Integrations	 :	 3 Off-Peak Integrations	 : 1

Zr

----------------------------------------------------------------------

Sr 8i Si Al Co Cu Li

(ppb) (Ppb) (ppb) (ppb) (Ppb) (ppb) (ppb) (ppb)

Mean 5008.261 5109.751 4969.255 5736.079 4870.108 4895.614 4901.030 4973.583

S.D. 7.001 9.938 8.848 5.115 17.641 9.328 4.067 13.510

% R.S.D. 0.140 0.194 0.178 0.089 0.362 0.191 0.083 0.272

Zn Ni La Fe Ca Cr Nd u

(Ppb) (ppb) (Ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4965.271 5018.807 5375.038 5044.604 5171.739 5060.854 5321.930 -182.756

S.D. 9.553 4.001 10.866 13.112 1.966 19.391 31.629 48.295

% R.S.D. 0.192 0.080 0.202 0.260 0.038 0.383 0.594 26.426

Ce Sm Be P S Mg As Na

(Ppb) (ppb) (Ppb) (Ppb) (ppb) (Ppb) (ppb) (ppb)

Mean 4812.223 5072.504 5007.116 4804.144 4745.347 4906.036 4921.913 5022.165

S.D. 32.530 9.818 7.419 139.723 48.514 12.074 32.026 22.841

% R.S.D. 0.676 0.194 0.148 2.908 1.022 0.246 0.651 0.455

Mo Se Ag Pb Ti Cd B K

(ppb) (ppb) (Ppb) (Ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4886.492 2860.488 4962.651 5023.703 4822.881 5015.466 5063.215 5113.226

S.D. 16.362 18.500 1.765 33.449 13.105 10.390 14.836 65.999

% P S.D. 0.335 0.647 0.036 0.666 0.272 0.207 - 0.293 1.291

Mn Sb V Be Tl

(Ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5030.299 4822.302 4853.518 5125.610 4686.901

S.D. 6.657 82.134 0.884 12.189 8.815

% R.S.D. 0.132 1.703 0.018 0.238 0.188
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Identity 1: CCB	 Identity 2: Ouatity control 3:37 PM September 8, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00 WHGSD-WM-DP-053 REVO
On-Peak Integrations :	 3

----------------------------------------------------------------------

Off-Peak Integrations : 1

Zr Sr B1 Si Al Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (ppb)

Mean -0.120 0.456 -0.128 9.506 2.080 -0.423 -1.061 0.031

S.D. 2.334 0.161 11.040 3.204 5.286 1.637 0.709 0.627

% R.S.D. 1940.564 35.342 8595.699 33.711 254.096 386.495 66.859 2036.612

2n Ni La Fe Ca Cr Nd u

( ppb ) (PPb) (PPb) (PPb) (PPb) (PPb) (ppb) (ppb)

Mean -4.211 2.150 -5.530 2.461 -4.195 9.040 51.197 -91.378

S.D. 0.305 2.790 2.403 0.581 0.086 2.863 20.440 64.200

% R.S.D. 7.234 129.749 43.460 23.617 2.050 31.670 39.925 70.258

Ce Sm Be P S Mg As Na

- (ppb) (PPb) (ppb) (PPb) (PPb) (PPb) (ppb) (ppb)

Mean -23.868 7.171 1.030 3.120 27.857 0.469 6.346 14.219

S.D. 5.750 19.061 0.102 35.572 5.769 0.101 9.100 4.947

% R.S.D. 24.091 265.809 9.903 1140.034 20.708 21.651 143.384 34.789

Mo Se Ag Pb Ti Cd B K

( ppb ) (ppb) (ppb) (PPb) (PPb) (ppb) (PPb) (ppb)

Mean 1.008 -2.223 6.913 -33.448 0.118 0.972 5.091 -33.505

S.D. 1.585 30.884 1.099 6.804 0.067 0.658 2.086 9.152

% R.S.D. 157.342 1389.266 15.905 20.343 56.507 67.653 40.978 27.316

Mn Sb V Be TL

( ppb ) (ppb) -(ppb) (PPb) (PPb)

Mean -1.193 76.756 1.132 0.337 43.741

S.D. 0.122 22.271 2.178 0.000 11.810

% R.S.D. 10.216 29.015 192.388 0.000 27.001
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Identity 1: icsa-f	 Identity 2:	 icsa 3:41 PM September 8, 1993

Task name : TWC93

Sample Weight :	 1.0000 Sotution yotime : 1.00 WHGSD-WM-DP-053 REV 0
C	 k Integrations :	 3 Off-Peak Integrations

____________________.__________
:	 1

_______________________________

Zr Sr

r___

Bi Si At Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean -0.767 -1.269 12.185 46.497 -50.820 -7.985 -8.994 -3.718

S.D. 1.829 0.043 9.020 15.394 6.009 4.059 0.676 0.319

% R.S.D. 238.542 3.363 74.022 33.107 11.824 50.837 7.512 8.589

Zn Ni la Fe Ca Cr Nd u

( ppb ) (ppb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean -3.490 2.088 -10.754 2.238 16.543 -1.744 -45.834 19.581

S.D. 0.528 3.390 4.673 3.225 0.083 2.052 18.886 37.066

% R.S.D. 15.116 162.349 43.457 144.124 0.500 117.613 41.206 189.297

Ce Sm Be P S Mg As Na

( ppb ) (PPb) (ppb) (PPb) (PPb) (PPb) (Ppb) (ppb)
Mean 30.529 -150.826 1.271 -55.098 27.647 1.465 -25.127 425517.231

S.D. 13.581 11.633 0.234 6.722 11.035 0.176 1.861 3575.826

% R.S.D. 44.484 7.713 18.405 12.201 39.914 12.000 7.405 0.840

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (Ppb) (Ppb) (ppb) (PPb) Opt) (ppb)

Mean -4.739 -35.281 3.549 -35.064 0.388 -2.561 -0.151 70.416

S.D. 2.021 14.781 1.594 21.411 0.482 0.531 4.455 24.972

% R.S.D. 42.655 41.896 44.909 61.061 124.091 20.723 2947.910 35.463

- Mn Sb V Be TI

(PPb ) (ppb) (PPb) (ppb) (ppb)

Mean -1.579 5.251 1.557 -0.084 71.024

S.D. 0.201 12.211 1.914 0.292 33.429

% R.S.D. 12.702 232.556 122.958 346.411 47.067
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Identity 1: xxx	 Identity 2: rinse 3:44 PM September 8, 1993
WFIGSD-WM-DP-053	 REV O "Task name : TWC93

Sample Weight :	 1.0000 Solution Votume 1.00

On-Peak Integrations :	 3

----------------------------------------------------------------------

Off-Peak Integrations : 1

Zr Sr Bi Si AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (ppb) (ppb) (ppb) (ppb)

Mean -1.025 0.099 -18.168 5.210 7.352 -5.384 -1.061 0.031

S.D. 1.342 0.093 29.093 3.510 8.153 1.731 0.286 0.654

% R.S.D. 130.969 94.368 160.135 67.373 110.896 32.155 26.976 2122.703

2n Ni La Fe Ca Cr Nd u

(ppb) ( ppb) (ppb) (ppb) (ppb) (ppb) ( ppb) (ppb)
Mean -5.697 1.267 2.784 1.119 -7.606 7.191 -12.439 -150.121

S.D. 0.628 1.897 2.364 4.440 0.004 3.102 2.525 44.866

% R.S.D. 11.017 149.719 84.900 396.799 0.053 43.132 20.296 29.886

Ce Sm Be P S Mg As Me
(ppb) (ppb) (ppb) (ppb) (ppb) ( ppb) (ppb) (ppb)

Mean 12.381 13.459 0.184 34.170 -11.548 -0.117 -2.566 18.199

S.D. 8.787 4.909 0.167 47.057 21.127 0.000 6.115 4.645

% R.S.D. 70.971 36.472

•

90.713 137.715 182.949 0.000 238.342 25.525

Mo Se Ag Pb Ti Cd 8 K

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -1.042 -8.428 -0.083 -29.371 -0.306 -0.972 2.974 -56.403	 R*

S.D. 1.115 24.431 0.457 12.914 0.583 0.438 0.572 43.999	 ri

% R.S.D. 107.026 289.889 552.303 43.969 190.296 45.085 19.250 78.009	 ^:+

a"

Mn Sb V Be Tt

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean -1.562 55.607. -1.415 0.000 28.582

S.D. 0.332 24.421 1.365 0.146 21.579

% R.S.D. 21.246 43.918 96.455 64416728.561 75.497

i^az



3:45 PM September 8, 1993

WHGSD-WM-DP-053 REV 0

Si AL Co Cu

( ppb ) (ppb) (ppb) (ppb)

5766.293 4846.294 4883.698 4877.169

37.137 46.149 35.560 26.774

0.644 0.952 0.728 0.549

Identity 1: CCV	 Identity 2: Quality Control

i	 Task name : TWC93

SP^'e Weight :	 1.0000 Solution Volume	 _ 1.00

(	 ik Integrations : 	 3 Off -Peak

--------------------------------------------------------

Integrations	 1

Zr Sr Bi

(ppb) (ppb) (ppb)

Mean 4990.802 5096.831 4890.119

S.D. 30.595 33.011 62.731

% R.S.D. 0.613 0.648 1.283

Zn Ni La

( ppb ) (PPb) (ppb)

Mean 4950.883 5007.151 5353.281

S.D. 26.901 41.844 36.630

% R.S.D. 0.543 0.836 0.684

Ce Sm Ba

(ppb) (ppb) (ppb)
Mean 4787.108 5062.286 4989.342

S.D. 38.592 29.953 32.336

% R.S.D. 0.806 0.592 0.648

Mo Se Ag

(ppb) (ppb) (ppb)

Mean 4881.964 2876.044 4983.734

S.D. 33.170 18.957 29.149

% a S.D. 0.679 0.659 0.585

Mn Sb V

,. (ppb) (ppb) (ppb)

Mean 5018.203 4826.331 4851.537

S.D. 32.816 33.959 33.442

% R.S.D. 0.654 0.704 0.689

Fe

(ppb)

5060.602

33.304

0.658

P

(ppb)

5203.906

35.572

0.684

Pb

(ppb)

5007.990

53.439

1.067

Be

(PPb)
5121.060

34.390

0.672

Ca

(ppb)
5140.159

32.023

0.623

S

(ppb)

4821.694

54.619

1.133

Ti

(PPb)

4809.951

31.850

0.662

TL

(ppb)
4655.070

13.574

0.292

Cr

(PPb)
5052.843

35.775

0.708

Mg

(PPb)

4907.911

31.517

0.642

Cd

(ppb)

5004.320

27.360

0.547

Nd

(ppb)

5310.832

30.715

0.578

As

(ppb)

4926.259

20.597

0.418

B

(PPb)
5055.856

29.111

0.576

Li

(ppb)
4955.975

35.139

0.709

u

(ppb)

-153.384

45.220

29.482

Na

(ppb)

5002.643

35.693

0.713

K

(ppb)

5123.794

23.033

0.450
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Identity It CCB	 Identity 2: Quality Control 3:48 PM September 8, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution volume : 1.00 WHGSD-WM-DP-053 REV 0
On-Peak

.-----•----------------------

Integrations :	 3 Off-Peak

-------------------------------

Integrations : 1

--- ----
Zr Sr Bi Si AL Co Cu Li

(ppb) (PPb) (ppb) (ppb) (PPb) (ppb) (ppb) (ppb)
Mean -1.150 0.764 41.287 12.472 -11.971 -6.231 -2.123 1.321

S.D. 2.333 0.077 21.230 6.028 7.440 1.109 0.602 0.373

% R.S.D. 202.900 10.073 51.421 48.332 62.150 17.796 28.374 28.194

Zn Ni La Fe Ca Cr Nd u

(ppb ) (ppb) (ppb) (ppb) (ppb) (PPb) (ppb) (ppb)

Mean -4.211 0.444 -2.690 -0.783 -3.563 3.699 -0.251 -71.797

S.D. 0.550 5.596 2.312 1.656 0.252 1.849 19.966 99.363

% R.S.D. 13.065 1259.967 85.982 211.458 7.071 49.977 7945.717 138.394

Ce Sin Be P S Mg As Na

(ppb) (ppb) (ppb) (ppb) (ppb) (PPb) (ppb) (ppb)
Mean -1.404 -14.839 0.861 -12.405 28.584 0.820 -2.416 12.832

S.D. 23.954 14.976 0.158 35.572 7.341 0.268 17.242 4.224

% R.S.D. 1706.093 100.928 18.384 286.764 25.683 32.733 713.588 32.920

•	 Mo Se Ag Pb Ti Cd B K

(ppb) (ppb) (PPb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 2.917 -33.363 3.373 -20.906 -0.229 0.294 10.182 -45.835

S.D. 2.420 20.144 1.207 4.445 0.241 0.276 3.567 35.183
% R.S.D. 82.939 60.376 35.792 21.261 105.227 93.759 35.029 76.762

Mn Sb V Be TL

(ppb) (ppb) (ppb) (ppb) (Ppb)

Mean -0.290 -26.977 0.425 0.506 27.375

S.D. 0.201 36.256 1.491 0.146 9.899

% R.S.D. 69.251 134.396 350.962 28.868 36.162

3

r
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P.O. Box 1970 Richland, WA 99352

WK-SD-WM-DP-053 REV 0

V19AR
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: 	 V23

INORGANIC ANALYSIS

107-AP-B

The data evaluation for this project will follow the guidelines
specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

All instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

All ICB and CCB analytical measurements were O±IDL (Instrument Detection
Limit) with the exception of Calcium and Silver in all calibration blanks,
Sodium in CCB-2 and CCB-3 and Zinc in the ICB, CCB-1 and CCB-3. Values
reported for Calcium and Zinc are within expected variances resulting from
minor temporal instability of the instrument. The high values for Sodium in
CCB-2 and CCB-3 are attributed to sample carryover.

PREPARATION BLANK
Contamination is indicated for Aluminum, Iron, Calcium, Magnesium and Zinc.
Contamination is judged to be present when the blank analyte concentrations
are greater than 20% of the average sample concentration. This criterion
applies only when the sample concentration is greater than 10 times the IDL.

SPIKE SAMPLE RECOVERIES
No spike recovery failures were noted. The acceptance criterion is 75-125%.

SPIKE DUPLICATE ANALYSES
No spike duplicate precision failures were noted. The acceptance criterion is
20%.

w-70o n	 Hanford Operations and Engineering Contractor for the US Department of Energy



V23 107-AP-B	 WHGSD-WM-DP-053 REV 0	 Page 2

DUPLICATE ANALYSES
Duplicate precision failures were noted for Calcium (31.1%) and Iron (31.8%).
These failures may be influenced by contamination levels. No acceptance
criteria apply to the duplicate analysis.

LABORATORY CONTROL SAMPLE
A failure was noted for Sodium. This failure is attributed to contamination.

Brian Wels
Senior Scientist, WHCPAL
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Yes/No YES

Yes/No YES

Yes/No NO_

MG-0-MP-053 REV 0
U.S. EPA - CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

L	 Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP SAS No.:	 SDG No.:Vl9AR

SOW No.: ILMO2

EPA Sample No.
_V23
V23D
V23S2
V23S

Lab Sample ID
V23

_V23D
_V23S2

V23S

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Comments

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: CAL^,^ mAV s, r .^ Name: e

^
^,

Da*e:	 ^i/^lQ^	 Title: 1
t 

qp( 

COVER PAGE - IN	 ILMO2.1
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CAS No. Analyte Concentration C

U
U

U

U

U

Q

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Aluminum_
Barium
Cadmium_
Calcium_
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

1540
30.0
40.0
2590
55.0
245
320
107

15.0
77.8

2260000
71.0

IM

P-
P
P_
P-

P—P_
P
P_
P_
P_
P_
P

U.S. EPA - CLP	 y
HGSD-WM-DP-053 REV 0

1	 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

V23
Lab Name: WHC_PAL	 Contract:	

_

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19AR_
Matrix (soil/water): WATER	 Lab Sample ID: V23
Level (low/med):	 LOW	 Date Received: 08/02/93

Solids:	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Color Before: BROWN 	 Clarity Before: OPAQUE 	 Texture:
Color After:	 YELLOW_	 Clarity After: CLEAR_	 Artifacts:

Comments:
RESULTS= (RAW DATA).(FINAL VOLUME)/(SAMPLE WT. OR INITIAL VOLUME)
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U.S. EPA - CLP

2A	
WHC-SD-WM-DP-053 REV 0

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19AR

Initial Calibration Source:	 PLASMACHEM

Continuing Calibration Source: PLASMACHEM

Concentration Units: ug/L

	

Initial Calibration	 Continuing Calibration
Analyte
	 True	 Found %R(1)
	

True	 Found	 %R(1)	 Found ;R(1)
	

101

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
M=gnesium

ganese
Sliver
Sodium_
Zinc

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0

_4866.55
_5123.90
_5121.37
_5100.02
_5182.66
_5061.38
_5092.47
_4997.51
_5058.68
_5092.71
_5042.14
5233.88

_97.3
102.5
102.4
102.0
103.7
101.2
101.8
100.0
101.2
101.9
100.8
104.7

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0

_4710.99
_4952.84
_4852.94
_4955.60
_4937.75
_4878.32
_4912.90
_4763.37
_4873.63
_4889.67
_4990.53
5137.48

_99.1
_97.1
_99.1
_98.8
_97.6
_98.3
_95.3
_97.5
_97.8
99.8

102.7

_5062.76
_4986.27
_5070.68
_5057.33
_4962.94
_5000.70
_4865.68
_4987.57
_4895.20
_5238.39
5209.76

P_
101.3 P
_99.7 P
101.4 P
101.1 P
99.3 P_
100.0 P-
_97.3 

P-_99.8 P_
_97.9 P_
104.8 P_
104.2 P-

(1) Control Limits: Mercury 80-120; Other Metals 99 119T Cyanide 85-115
A3W

FORM II (PART 1) - IN 	 i.^-9-93	 ILMO2.1
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Z01

P_
P_
P_
P_
P_
P
P_
P_
P_
P
P_
P

U.S. EPA - CLP

	

2A	 °  
WHC-SD-WM-DP-053 REV 0

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19AR

Initial Calibration Source: 	 PLASMACHEM

Continuing Calibration Source: PLASMACHEM_

Concentration Units: ug/L

Analyte
Initial

True
Calibration
Found 5kR(1) True

Continuing
Found %R(1)

Calibration
Found %R(1)

Aluminum_
Barium
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0

_4835.85
_5097.08
_5107.48
_5091.26
_5156.32
_5046.82
_5060.68
_4968.36
_5061.68
_4915.13
_5115.91
5290.00

96.7
101.9
102.1
101.8
103.1
100.9
101.2
99.4

101.2
98.3

102.3
105.8

(1) Control Limits: Mercury 80-120; Other Metals

	

	 ^-; Cyanide 85-115
Bw

FORM II (PART 1) - IN	 ILMO2.1
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Analyte

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium

iganese
ever

Sodium_
Zinc

Initial
Calib.
Blank
(ug/L)
	

C

6.0
8.0
21.9_
11.0_
21.0_
64.0_
5.0
3.0
6.6
28.0_
8.1

Prepa-
ration
Blank	 C
	

WTI

P_

6.000 U P_
8.000 U P_

	

_310.462
	

P
11.000 U P_

	

58.008
	

P_
64.000 U P_

	

_114.105
	

P_
3.000 U P_
6.000 U P_

	

_699.000
	

P_

	

14.025
	

P

U.S. EPA - CLP

3
BLANKS	 WHC-SD-WM-DP-053 REV 0

Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP	 SAS No.: 	 No.: V19AR

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L

Continuing Calibration
Blank (ug/L)

1	 C	 2	 C	 3	 C

6.0
8.0

19.3_
11.0_
21.0_
64.0_
5.0
3.0

21.8 -
28.0 -
5.0

U
U
U
_
U
U
U
U
U

U

38.0_
6.0
8.0

19.7
11.0__
21.0_
64.0_
5.0
3.0

27.0_
_100.1_

3.0

U
U
U

U
U
U
U
U
_

U

38.0_
6.0
8.0

23.6_
11.0_
21.0_
64.0_
5.0
3.0

31.7_
53.4_
4.6-

U
U
U

U
U
U
U
U
_
_

FORM III - IN	 ILMO2.1
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U.S. EPA - CLP	
WHGSD-WM-DP-053 REV 0

5A
SPIKE SAMPLE RECOVERY

EPA SAMPLE NO.

Contract:	 V23S

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19AR_
Matrix:	 WATER	 Level (low/med): LOW
°s Solids for Sample: _0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Lab Name: WHC PAL

Analyte

Control
Limit
tR

Spiked Sample
Result	 (SSR) C

Sample
Result	 (SR) C

Spike
Added (SA) gR

Aluminum_
Barium_
Cadmium_
Calcium_
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

75-125_
75-125_
75-125_
75-125_
75-125_
75-125_
75-125_
75-125_
75-125_
75-125_

6761.1950_
4874.5350_
4653.2750_
7272.5350_
4865.0400_
5316..1400_
4796.8900_
4798.5050_
4767.9450_
5036.9250_

_2118978.6400_
4943.2750

_
_
_
_
_
_
_
_
_
_
_

1543.7350
30.0000
40.0000

2593.1700
55.0000

244.8400
320.0000
107.4350
15.0000
77.7750

_2263215.7400
70.9950

_
U
U

U
_
U
_
U
_
_

5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00

_104.3
_97.5
_93.1
_93.6
- 97.3
_101.4
- 95.9
_93.8
_95.4

99.2
-2884.7

97.47.-125

Comments:
NO_CONTROL_LIMITS_IF_SAMPLE_>_4X_SPIKE_ADDED

Q M
_ P

P
P
P
P
P
P
P
P
P
P
P

FORM V (Part 1) - IN 	 ILMO2.1
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U.S. EPA - CLP
WHGSD-WM-DP-053 REV 0SA

SPIKE SAMPLE RECOVERY
EPA SAMPLE NO.

Lab Name: WHC PAL	 Contract:	 V23S2

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19AR_
Matrix:	 WATER	 Level (low/med)	 LOW
Solids for Sample: -0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Control
Limit
%R

Spiked Sample
Result	 (SSR) C

Sample
Result	 (SR) C

Spike
Added (SA) %R

Aluminum_
Barium
Cadmium
Calcium_
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
'	 ium_

_,c

75-125_
75-125_
75-125_
75-125_
75-125_
75-125_
75-125_
75-125_
75-125_
75-125_

6732.8800_
5005.6900_
4839.1400_
7069.2950_
5021.4750_
5195.6000_
4822.0800_
4922.3050_
4923.3300_
4975.7550_

_2150139.3450_
5040.6100

_
_
_
_
_
_
_
_
_
_
_

1543.7350
30.0000
40.0000

2593.1700
55.0000

244.8400
320.0000
107.4350
15.0000
77.7750

_2263215.7400
70.9950

U
U
_
U
_
U
_
U
_
_

5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00

_103.8
_100.1
_96.8
_89.5
_100.4
_99.0
_96.4
_96.3
_98.5

98.0
-2261.5

99.475-125

Comments:
NO-CONTROL-LIMITS-IF-SAMPLE->-4X-SPIKE-ADDED

Q M

P
P
P
P
P
P
P
P
P
P
P- P

FORM V (Part 1) - IN	 ILMO2.1
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WHGS0-WM-DP-053 REV 0

U.S. EPA - CLP

6
DUPLICATES

EPA SAMPLE NO.

V23D
Lab Name: WHC PAL

Lab Code:	 Case No.: 107AP

Matrix (soil/water): WATER

k Solids for Sample: _0.0

Contract:

SAS No.:	 SDG No.: V19AR

Level (low/med): LOW

Solids for Duplicate:	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte
Control
Limit Sample	 (S) C Duplicate	 (D) C RPD Q

_
_
_
*

*
_
_
_
_
_

M

-f-

P
P
P
P
P
P
P
P
P_
P
P

Aluminum_
Barium
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

1543.7350
30.0000
40.0000

2593.1700
55.0000

244.8400
320.0000
107.4350
15.0000
77.7750

_2263215.7400
70.9950

U
U

U
_
U
_
U
_
_

1292.0750
30.0000
40.0000

1895.8850
55.0000

177.6650
320.0000
97.8650
15.0000
71.0100

_2194277.3450
63.3250

_
U
U

U
_
U
_
U
_
_

_17.7_

_31.1_

_31.8_

9.3

_9.1_
3.1_

11.4

FORM VI - IN	 ILMO2.1
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L, Name: WHC PAL

Lab Code:	 C

Solid LCS Source:

Aqueous LCS Source: SST4

U.S. EPA - CLP

7
LABORATORY CONTROL SAMPLE

Contract:

e No.: 107AP	 SAS No.:

WHGSD-WM-DP-053 REV 0

SDG No.: V19AR

Aqueous (ug/L)
	

Solid (mg/kg)
Analyte
	

True	 Found	 %R
	

True	 Found C	 Limits	 %R

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
5000.0

_4501.88
_4309.24
_5951.98
_4524.18
_4690.86
_4389.66
_4550.29
_4451.80
_4436.48
10802.73
_4517.07

_90.0_
_86.2_
119.0_
90.5 -
93.8 -

_87.8_
91.0 -

_89.0
_88.7_
216.1_
90.3

FORM VII - IN
ILMO2.1

743



Differ-
ence

2.5

3.7

100.0_

100.0

_2.6_
481.8

Q M
_ P

P-
P
P
P
P— P

P
P
P
P
P

U.S. EPA - CLP

WHGSD-WM-DP-053 REV 0	 9	
EPA SAMPLE NO.

ICP SERIAL DILUTION

V2L _
Lab Name: WHC_PAL	 Contract:	

3

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V19AR

Matrix (soil/water): WATER 	 Level (low/med): LOW

Concentration Units: ug/L

Analyte
Initial Sample
Result	 (I) C

Serial
Dilution

Result	 (S) C

Aluminum_
Barium
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

308.75_
6.00_
8.00_

518.63_
11.00_
48.97_
64.00_
21.49_
3.00_
15.56_

_452643.15_
14.20

_
U
U

U
_
U

U
_
_

301.14_
30.00_
40.00_
537.66_
55.00_
105.00_
320.00_
25.00_
15.00_
30.00_

_464252.08_
82.62

U
U

U
U
U
U
U
U
_

FORM IX - IN
	

ILMO2.1
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	Back-
	

CRDL
	

IDL

	

ground
	

(ug/L)
	

(ug/L) ; M

_38.01P
6.O:P
8.0: P_

—T9.0:P
_11.0; P_

21.0:P_
64.0:P
5.O:P
3.0: P-

-6.01
28.0:P
3.0: P_

ii
i
i
i
i
i
i
i

WHG	

U.S. EPA - CLP

SD-SD-DP-053 REV 0	
to

Instrument Detection Limits (Quarterly)

Lab Name: WHCPAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.: SDG No.: V19AR

ICP ID Number: ICP-1 	 Date: 11/08/93

Flame AA ID Number :

Furnace AA ID Number

' Wave-
; 	 length
Analyte ; (nm)

Aluminum ; 308.22
;Barium_ ; 493.41_',
:Cadmium_:_226.50_;
:Calcium_:_393.37_;
:Chromium_:_267.72_;
: Iron	 ;_259.94
;Lead -	 ;_220.35
;Magnesium; 279.59 :
:Manganese:_257.61_:
:Silver_ :-328.07-:
:Sodium_ : 589.89 :
:Zinc	 ;_213.86_:

Comments:

FORM X - IN
	

ILMO2.1
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U.S. EPA - CLP WHGSD-WM-DP-053 REVD
11A

ICP Interelement Correction Factors (Annually)

Lab Name: WHCPAL
	

Contract:

Lab Code:
	

Case No.: 107AP
	

SAS No.:
	

SDG No.: V19AR

ICP ID Number: ICP-1
	

Date:	 01/29/93

Wave-
	

Interelement Correction Factors for :
length

Analyte
	

(nm)
	

Al	 Ca	 Fe	 Mg

umm	 m ;AA	 inu 308.22
Barium_ ; 493.41
Cadmium_; _226.50_;
Calcium_;_393.37_;
Chromium_;_267.72
Iron	 ;259.94
Lead	 ;

_
220.35

Magnesium;_279.55_
Manganese; 257.61_;
Silver	 ;_328.07
Sodium_;_589.89_
Zinc	 ;_213.86_

0.0000000;_0. 0000000_;_0.0000000;_0.0000000,
0.0000000;_0. 0000000_;_0.0000000; 0.0000000;

_O.000OOOOi_0.0000000 ;	 O.000OOOOi_0.0000000
0.0000000;_0.0000000_1_0.0000000;_0.0000000;

_0.00000001_0.0000000 ;_0.0000000;_0.0000000,
0.0000000;_0. 0000000_;_0.0000000;_0.0000000;

_0.00000001_0. 0000000_;_0.0000000;_0.0000000;
0.0000000;_0.0007007_1_0.0000000;_0.0000000
0.0000000;_0. 0000000_;_0.0000000;_0.0000000;
0.0000000;_0. 0000000_;_0.0000000;_0.0000000;

_0.0000000;_0.0000000_:_O.00O000Oi_0.0000oo0

i
i
i

i
i
i
i

Comments:

FORM XI (Part 1) - IN
	

ILMO2.1



U.S. EPA - CLP

WHGSD-WM-DP-053 REV 0	 12
ICP Linear Ranges (Quarterly)

Lab Name: WHCPAL
	

Contract:

Lab Code:
	

Case No.: 107AP
	

SAS No.:
	

SDG No.: V19AR

ICP ID Number
	

ICP-1
	

Date:	 09/29/93

Integ.
' Time

Analyte	 ; (sec.)

uATminum ;^6
Barium	 ; 5.01

Cadmium ; 5.01
Calcium_1_5.0i
Chromium_; _5.0 1

Iron	 ;_5.01
LeadT; _5.01
Magnesium; _5.01
Manganese;_5.01
Silver_ ;5.01
Sodium_ ; _ 5.01
Zinc	 ;_5.01

Concentration
(ug/L)

'M

300000.0
10000.0_i_P_
10000.0 ;_P_
10000.0_;_P_

300000.0_;_P_
50000.0_;_P_
10000.0 ; P
10000.0 ; P
10000.0 ; P
50000.0— : — P-

1000000.0
100000.0_;_P_

Comments:

FORM XII - IN
	

ILMO2.1
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U.S. EPA - CLP

13	 WHGSD-WM-DP-053 REV 0
PREPARATION LOG

Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.:Vl9AR

Method: P

EPA
Sample
No.

Preparation
Date

Weight
(gram)

Volume
(mL)

LCS
PB
V23
V23D
V23S
V23S2

11 19 93
_11/19/93_
_11/19/93_
_11/19/93_
_11/19/93_
11/19/93

25
25
25
25
25
25

FORM XIII - IN ILMO2.1
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U.S. EPA - CLP

14	
WHGSD-WM-DP-053 REV 0ANALYSIS RUN LOG

Lab Name WHC_PAL
	

Contract:

Lab Code	 Case No.: 107AP_	 SAS No.:	 SDG No.:VI9AR

Instrument ID Number: ICP-1
	

Method: P

Start Date: 11/29/93
	

End Date: 11/29/93

EPA
Sample
No.

D/F Time % R

Analytes

A
L

X
X

X
X
X

X
X
X

X
X
X
X

X
X

XXX

B
A

X
X

X
X
X

X
X
X

X
X
X
X

X
X

C
D

X
X

X
X
X

X
X
X

X
X
X
X

X
X

C
A

X
X

X
X
X

X
X
X
X
X
X
X
X

X
X

____

C
R

X
X

X
X
X

X
X
X
X
X
X
X
X

X
X

F
E

X
X

X
X
X

X
X
X
X
X
X
X
X

X
X

P
B

X
X

X
X
X

X
X
X
X
X
X
X
X

X
X

M
G

X
X

X
X
X

X
X
X

X
X
X
X

X
X

XXX

M
N

X
X

X
X
X

X
X
X

X
X
X
X

X
X

A
G

X
X

X
X
X

X
X
X

X
X
X
X

X
X

N
A

X
X

X
X
X

X
X
X
X
X
X
X
X

X
X

Z
N

X
X

X
X
X

X
X
X

X
X
X
X

X
X

________________________

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_______________

_

_

_

_

X____________

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

ICV
ICB
ICSA
RINSE_
PB
LCS
V23L
V23DL_
V23A

' 71
J1

V23S
V23S2
V23
V235
CCV2
CCB2
ICSA
RINSE_
CCV3
CCB3

1.00
1.00
1.00
1.00
1.00
1.00
5.00
5.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1343
1345
1348
1353
1357
1401
1405
1409
1413
1417
1420
1425
1428
1432
1435
1439
1442
1447
1449
1452
1454

FORM XIV - IN
	

ILMO2.1
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY	 WHGSD-WM-DP-053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No.	 rID:

3 IS - 1-23 /nGZJ'3

Analysis:
	

Sample Prep:
--3"—

Instrument: ^^ 355 Procedure/ Rev: L^ _ s ^^^ , /S /	 _ J

Technologist:
G'	 6ecc.^iz Date:

Starting Time: /J ,J Temperature

Ending Time: ,^-^00 Chemist:	 ^	 cJe-

Comments:

Description Lab ID

1 ^s -
2

3
4 ur -	 u i/23 -

5 D -	 A, 	 < 1423-	 O

7

8

9

10

Description	 Lab 10

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

ZL J/Nio	 ,i4cc

l 5

A-8000.881 103/921



WHGSD-WM-DP-053 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

AL^Alza 

IR- 1 O f01

i

54.6300-%l iR-t0 !]I

BESTAVAILABLE COPY

Sv . a: No SamD:e Povq Cale	 Time ss^eo vr

,

omy

Deurmnalo n _ lvMnnoo S:a naara` Reswl Unds Cnarge Coae Remns

IMP Lii—EC:^ --151 :^PCUJEfiY 1d1L1'
SSm p le Sae Customer :D

STD
Remfrkf. CSkUbII^Fn3. R<fWN'

I	 //	 qgist STD Diested STD	 CUII^IrLt{L(j1^^^`L15'7

clhd,^es^d _ b;Te^t	 -SEE WARD'S PACKAGE

ss^-a	 3,n+^oa

gna:y31 - 1 Analyst - $ Analyst1 - J nAlIy31 - a Analy3l 	 5

Hr3 HIS HIS Hi3 HIf

Due Twe CO m CIUeO LSD Umt Mg,

—.293' i^•^' I	 /^' /^ s4-S3

St'-.1 NO$trt No Sample Awry: 0.10 Tithe 144.4Itfo RlOmy

Dnlrm,nn,on MemaD Standard Resun unn3 Dnarye Coa Rerum

5tmpu Ste Cuuomer :0

Rlm3,1,	 Ct:p,,:tl,pn, R11,13
COMPLETED_.I[/^^^

SEE WARD'S PACKF,G E

Analyst- 1 gri - y3t . $ Analyst - J Analyst- a AnilySt - $

Hr, Hrf Hr3 H•f Hr,

Cue rn,< ComFVteD LSO Ural Myr

//^9-S

753



WHCrSD WM-DP-053 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

Setal No Sample Post Dare Time tsaued Pnonly

Dere r m,nanon `Memod StandaN Res0l U ni ts Charge Code Re.uns

IC? LA-505-15i uG/ML N1t17 0
Samole Site customer ID

?	 ^sL :^ 2^ ^C	 C -
-

107-AF-B
Rf marks Daldulandnf. ReaOlif

COMPLETED	 3

SEE WARD'S PACKAGE

Analyst - t Ana lyst - 2 Analyst - l Analyst .4 AnalyS t - 5

Hrf His H is Nrf

His

Da te Tine Col ,i Lae U ni t Mqr //+	 93

Ser ul No Samole Pont Date Time Issued P'.o', y

V	 23.-3850 107-A? 8- 3-83

I	

3 . 30 25
Delerm,naton Mernod st ndard Res Wt Units Charge coda Remns

ICP LA-E05-151 aG;"ML NIT 17
Sample Sae 0mtoll 10

S	 c	 !.^	 -	 L- .+L
107-AF'- 3

Remark , . Caalnatronf. RefWn	 D	 .J / OQ /	 4 Z

bU= LIGATE 3AMF ^E	
1L—

SEE WARD'S PACKAGE

Analyst - 1 AnalySl - 2 Analyst - ] Analyst - a Analyst .5

His
His Hrs HIS

G
Date TmT Comc teted Lad U ni t Mgr	 ^^—^^ )3

r

G

BESTAVAILABLE COPY

754
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Identity 1: NP-284	 Identity 2: WP-284 1:39 PM November 29, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution volume : 1.00 MC-M-MV-053 REV 0

On-Peak integrations :	 3 Off-Peak Integrations : 1

Zr

-------------------------------------. . .-----.........----------...---
Sr Bi Si Al Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 2.860 0.179 -45.842 367.222 132.212 44.003 5.426 -2.081

S.D. 3.233 0.102 34.715 4.515 7.645 1.763 0.319 0.619

% R.S.D. 113.048 56.695 75.727 1.229 5.782 4.006 5.873 29.730

Zn Ni Le Fe Ca Cr Nd u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 12.047 21.412 7.618 25.488 28.012 1.214 -2.834 335.637

S.D. 0.580 7.133 11.499 3.348 0.158 2.885 3.578 78.354

% R.S.D. 4.811 33.311 150.937 13.135 0.564 237.705 126.248 23.345

Ce Sm Ba P S Mg As Me

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 52.422 -35.507 30.096 14.600 180.185 0.000 3.895 68.388

S.D. 15.455 14.868 0.226 9.521 3.424 0.185 14.963 6.629

% R.S.D. 29.482 41.872 0.751 65.212 1.900 3920935.687 364.170 9.694

No Se Ag Pb Ti Cd B	 . K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -5.353 48.489 3.770 18.932 2.579 9.427 35.854 56.590
S.D. 2.074 5.327 0.452 7.917 0.837 2.150 1.826 26.389

% R.S.D. 38.736 10.986 11.996 41.818 32.469 22.806 5.094 46.631

Mn Sb v Be Tl

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean 11.078 -11.736 140.084 29.585 80.754

S.D. 0.424 14.789 0.737 0.313 29.555

% R.S.D. 3.827 126.016 0.526 1.059 36.599

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMI^S^T/.THAT

-F^ COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES -2b. TO
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Identity 1: ICY	 identity 2: Quality Control 1:42 PM November 29, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00
MCM-MM-053 REV 0[	 %k Integrations :	 3 Off-Peak Integrations

--	 -------------------------------`.---------------------------------
: 1

Zr Sr Bi Si Al Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 5079.636 5049.336 4978.343 4693.182 4866.547 5166.323 5215.870 5057.236

S.D. 6.146 4.569 57.401 8.217 10.837 5.037 7.436 9.596

% R.S.D. 0.121 0.090 1.153 0.175 0.223 0.097 0.143 0.190

Zn Ni La Fe Ca Cr Nd u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 5233.875 5097.733 5064.528 5061.380 5100.020 5182.662 5185.875 -253.373

S.D. 9.284 7.281 6.952 9.351 5.569 6.624 24.335 30.158

% R.S.D. 0.177 0.143 0.137 0.185 0.109 0.128 0.469 11.903

Ce SIN Be P S No As Me

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5035.214 5031.871 5123.902 5148.430 5024.711 4997.509 4962.252 5042.136

S.D. 23.777 2.478 6.091 T7.932 28.130 4.874 0.612 3.442
% R.S.D. 0.472 0.049 0.119 1.514 0.560 0.098 0.012 0.068

No So Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5089.423 4696.439 5092.714 5092.474 4970.064 5121.372 5010.859 5162.150

S.D. 5.011 58.381 5.745 44.783 6.398 13.491 1.668 51.883
% R.S.D. 0.098 1.243 0.113 0.879 0.129 0.263 0.033 1.005

Mn Sb V Be TI

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5058.683 4828.471 5197.543 5261.456 4863.236

S.O. 1.921 134.289 5.817 8.695 27.229

% R.S.D. 0.038 2.781 0.112 0.165 0.560
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Identity 1: ICB	 Identity 2: Quality Control

Task name : TNC93

Sample Weight :	 1.0000 Solution Volume :	 1.DO

On-Peak Integrations :	 3

--------------------------------------------------------

Off-Peak Integrations : 	 1

Zr Sr Bi

(ppb) (ppb) (ppb)

Mean 2.970 3.505 -51.289

S.D. 1.711 0.123 27.573

% R.S.D. 57.600 3.520 53.761

Zn Mi la

(ppb) (ppb) (ppb)
Mean 8.138 1.972 13.741

S.D. 0.705 2.433 2.559

% R.S.D. 8.667 123.344 18.624

Ce Sm Be

(ppb) (ppb) (ppb)
Mean 19.503 -14.858 4.222

S.D. 6.741 13.647 0.209

% R.S.D. 34.566 91.854 4.949

No Se As

( ppb) (ppb) (ppb)
Mean 4.642 95.197 6.609

S.D. 0.776 12.443 0.899

% R.S.D. 16.715 13.070 13.604

Mn Sb v
( ppb) (ppb) (ppb)

New 1.091 -11.736 7.238

S.D. 0.359 1.849 0.279

% R.S.D. 32.882 15.752 3.849

1:45 PH November 29, 1993

MC-SMM-DP-053 REV 0
------- - ---

Si

---

Al Co Cu Li

(ppb) (ppb) (ppb) (Ppb) (Ppb)
-2.371 11.035 -0.326 5.704 1.939

1.409 2.541 1.643 0.752 0.404

59.417 23.024 503.190 13.187 20.849

Fe Ce Cr Nd U

(ppb) (ppb) (ppb) (ppb) (ppb)
9.166 21.947 0.703 -17.842 207.305

3.021 0.088 2.431 35.841 17.098

32.962 0.402 345.639 200.882 8.248

P S Mg As Me

(ppb) (ppb) (ppb) (ppb) (ppb)
41.609 105.748 3.149 -7.967 -2.069

6.233 22.216 0.185 1.835 4.294

14.980 21.009 5.882 23.032 207.599

Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb)
-0.814 5.116 2.922 18.523 41.699

15.553 0.209 0.412 4.935 26.389

1911.157 4.091 14.095 26.640 63.283

Be Ti

(ppb) (ppb)
3.619 64.552

0.271 8.564

7.500 13.266

r •



Identity 1: ices-i Identity 2: ieas 	 1:48 PM Movemimr 29, 1993
Task now : TWC93	 WHGSD-WM-DP-053 REV 0
Sample Weight : 	 1.0000 Solution Volume : 1.00
r	 sk Integrations : 	 3
-	 --------------------------------------------------_--------------

Off-Peak Integrations : 1

Zr Sr Bi Si AL Co
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 11.673 8.544 -52.355 66.146 247168.608 -2.285
S.D. 1.944 0.199 21.178 1.280 793.786 1.444
% R.S.D. 16.656 2.334 40.450 1.935 .0.321 63.181

Zn Mi La Fe Ca Cr
( pPb) (Ppb) (PPb) (ppb) (Ppb) (Ppb)

Mean 39.603 2.549 31.574 94209.898 183015.552 17.996
S.D. 0.171 1.274 2.624 136.074 280.465 3.224
% R.S.D. 0.433 49.970 8.309 0.144 0.153 17.915

Ce Sm Be P S Mg
( ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -81.253 -22088.308 4.909 151.724 336.807 190279.571
S.D. 11.546 12.716 0.274 25.950 8.340 119.112
% R.S.D. 14.210 0.058 5.576 17.103 2.476 0.063

go Se Ag Pb Ti Cd
(ppb) (ppb) (Ppb) (ppb) (ppb) (Ppb)

Mean 1.498 107.279 -20.136 -168.119 2.860 20.524
S.D. 2.566 19.814 1.185 1.771 0.608 1.623
% R.S.D. 171.303 18.470 5.885 1.053 21.263 7.907

Mn Sb V Be TL
(ppb) (ppb) (ppb) (ppb) (ppb)

New 30.721 -65.101 6.756 3.619 10.209
S.D. 1.231 54.558 1.004 0.271 18.143
% R.S.D. 4.006 83.805 14.868 7.500 177.715

Cu Li
(PPb) (PPb)

7.860 0.627
0.843 0.471

10.727 75.103

Md u
(Ppb) (ppb)
-494.605 213.886

29.543 79.179
5.973 37.019

As No
(PPb) (PPb)
-98.279 99676.286

3.481 334.129
3.542 0.335

B K

(Ppb) (Ppb)
-82.323 -21.585

3.748 50.048
4.552 231.863
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Identity 1: xxx	 Identity 2: rinse 1:53 PM November 29, 1993

Task now : TWC93 WHGSD-WM-DP-053 REV 0
Sample Weight :	 1.0000 Solution Volume : 1.00

On-Peak Integrations :	 3

--------------------------

Off-Peak

------------

Integrations :

---------------

1

--------- -------

Zr Sr Bi Si Al Co Cu Li

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 2.535 0.179 -48.317 1.482 18.030 -1.763 -1.806 -0.570

S.D. 1.065 0.102 23.667 4.764 4.426 2.094 0.209 0.857

% R.S.D. 42.017 56.695 49.396 321.471 24.548 118.808 11.549 150.250

Zn Mi La Fe Ca Cr Md u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1.088 -0.065 -1.608 8.664 22.306 1.220 37.935 39.487

S.D. 0.113 1.500 2.584 6.614 1.848 2.614 23.113 9.872

% R.S.D. 10.414 2312.646 160.711 76.345 8.285 214.348 60.928 25.000

Cc SO as P S Mg As Ma

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 20.268 -1.642 0.068 56.153 -15.077 22.537 -9.130 -0.578

S.D. 6.293 8.702 0.208 14.394 10.810 1.855 10.016 5.144

% R.S.D. 31.049 529.955 307.448 25.634 71.695 8.233 109.711 889.211

No Se AS Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -1.008 19.537 1.236 2.497 0.887 0.436 -0.108 -81.147

S.D. 2.220 22.646 1.369 6.617 0.735 1.297 2.404 46.495

% R.S.D. 220.305 115.918 110.706 264.928 82.892 297.466 2225.424 57.298

Mn Sb V Be Tt
(ppb) (ppb) (ppb) (ppb) (ppb)

Mean -2.708 -19.207 3.378 0.452 2.915

S.D. 0.260 19.476 1.474 0.415 31.221

% R.S.D. 9.609 101.403 43.635 91.651 1071.072
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. Identity 1: V20	 dig b(k 107ap	 Identity 2: direct 1:57 PM November 29, 1993

Task now : TWC93

SampLe Weight :	 1.0000 SoLution VoLume : 1.00 WK-SD-WM-N-053 REV 0
r	 sk Integrations :	 3 Off-Peak Integrations : 1

-	 ----------------------------------

Zr Sr Bi

-------------------------------

Si AL Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 3.102 0.448 -31.214 282.658 180.281 -5.484 1.810 -0.513

S.D. 0.848 0.066 22.023 1.837 24.404 1.666 0.525 0.342

% R.S.O. 27.337 14.646 70.555 0.650 13.537 30.375 29.011 66.667

Zn Ni La Fe CA Cr Nd W

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 14.025 0.920 10.577 58.008 310.462 -0.167 34.510 138.203
S.D. 0.669 1.696 4.543 13.944 31.129 0.788 12.392 43.030
% R.S.D. 4.772 184.230 42.956 24.038 10.027 470.793 35.910 31.135

Ce Sw Be P S Mg AS Me

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 28.651 -31.377 1.259 22.911 0.202 114.105 -9.269 699.000
S.D. 13.096 7.570 0.131 12.466 5.484 29.816 3.234 16.255
% R.S.D. 45.710 24.126 10.434 54.411 2716.248 26.130 34.889 2.325

No Be Ag Pb Ti	 • Cd B K
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

- Mean -0.680 27.986 1.982 15.033 2.256 1.948 337.798 26.809
S.D. -	 1.286 20.045 0.435 8.648 0.571 1.606 0.952 9.672
% R.S.D. 189.046 71.624 21.932 57.529 25.310 82.456 0.282 36.076

Mn Sb V Be TL

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean -1.832 -37.351 -0.803 0.452 17.712

S.D. 0.383 40.670 1.950 0.415 24.760

% R.S.D. 20.904 108.885 242.688 91.651 139.794
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Identity 1: V19	 dig std 107ap	 Identity 2: Sml in 25ml 2:00 PM November 29, 1993

Task	 e ` ruc93
WHGSD-8D-DP-053 REV 0Sampla We Weight 1.0000 Solution Volume 1.00

On-Peak Integrations :	 3 Off-Peak Integrations :

----------------------------------------------------------------------

1

Zr Sr Bi Si Al Co Cu Li

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 896.442 923.043 796.453 5631.509 1097.293 898.920 927.796 910.234

S.D. 7.012 6.422 12.041 34.223 5.834 4.943 5.097 4.355

% R.S.O. 0.782 0.696 1.512 0.608 0.532 0.550 0.549 0.478

Zn Ni Le Fe Ca Cr Nd u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 903.414 889.378 964.422 938.172 1190.395 904.835 938.924 75.683

S.D. 5.291 6.553 7.032 7.186 4.669 1.041 33.458 39.896

% R.S.D. 0.586 0.737 0.729 0.766 0.392 0.115 3.563 52.715

Ce Sol Be P S Mg As Na

( ppb) (ppb) (Ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 940.115 852.420 900.377 874.740 859.992 910.058 867.881 2160.546

S.D. 7.264 12.472 6.051 14.394 8.099 4.380 11.407 12.842

% R.S.D. 0.773 1.463 0.672 1.646 0.942 0.481 1.314 0.594

No	 - Se Ag Pb Ti Cd 8 K

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 888.069 833.129 887.296 877.931 876.009 861.848 1699.822 942.571

S.D. 6.812 37.207 5.096 26.394 6.081 4.528 21.161 .40.266

% R.S.D. 0.767 4.466 0.574 3.006 0.694 0.525 1.245 4.272

Mn Sb V Be TI,

( ppb) (ppb) (ppb) (ppb) (ppb)
Mean 890.361 783.403 911.907 914.245 782.113

S.D. 5.113 16.116 6.071 5.891 41.512

X R.S.D. 0.574 2.057 0.666 0.644 5.308
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Identity 1: V23	 am diL 107ap	 Identity 2: 5mL in 25m(-1m1-4m( 2:04 PM November 29, 1993

Task name : TWC93
WHGSD-WM-DP-053 REVOSamp(a Weight :	 1.0000 SoLution Volume : 1.00

Or	 ak Integrations :	 3 Off-Peak Integrations : 1

Zr

-	 ----------------------------------------------------------------

Sr Bi Si AL Co Cu Li
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5.783 0.358 -24.196 1925.310 60.227 -4.113 -1.806 -1.939
S.D. 3.934 0.197 6.898 1.587 5.021 3.049 0.834 0.550
% R.S.D. 68.029 54.981 28.508 0.082 8.338 74.129 46.196 28.364

Zn Ni Le Fe Ca Cr Nd u

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 16.524 2.331 9.161 5.273 107.532 -1.118 -11.788 269.826
S.D. 0.343 5.080 2.651 4.333 0.324 2.839 37.786 72.765
% R.S.D. 2.074 217.909 28.934 82.168 0.302 253.789 320.554 26.967

Ce SIR Be P S Mg	 - As Na
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 66.399 -32.203 1.484 887.206 30.991 3.952 -13.828 92850.415
S.D. 20.966 27.852 0.442 15.686 10.386 0.283 7.984 885.946
% R.S.D. 31.576 86.487 29.752 1.768 33.514 7.160 57.737 0.954

Mo Be AV Pb Ti Cd B K
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 3.094 70.486 3.773 25.843 2.176 -1.416 1.679 3278.509
S.D. 1.618 13.729 1.736 35.243 0.939 0.686 2.149 30.754
% R.S.D. 52.279 19.478 46.004 136.371 43.141 48..462 127.999 0.938

Mn Sb. V Be TL

(ppb) (ppb) (ppb) (ppb) (ppb)
Mean -2.229 -20.274 2.252 -0.181 60.468

S.D. 0.259 59.931 0.965 0.271 15.741

% R.S.D. 11.612 295.601 42.864 150.003 26.032
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Identity 1: V23	 dup dil 107ap	 Identity 2: Sml in 25m1-1ml-4ml 2:08 PM November 29, 1993

Task name : TNC93

Sample weight :	 1.0000 Salution Value : 1.00 WHGSD-WM-DP-053 REV 0
On-Peak Integrations :	 3 Off-Peak Integrations : 1

..................................................°----------........

Zr Sr Bi Si AL Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (PPb) (ppb) (ppb)

Mean 1.548 0.281 -36.926 1804.%9 48.774 -5.223 -1.598 -2.281

S.D. 0.647 0.059 8.685 4.383 5.353 1.689 0.552 0.346

% R.S.D. 41.803 20.830 23.520 0.243 10.974 32.331 34.545 15.155

Zn Ni La Fe Ca Cr Nd u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 2.573 6.139 9.155 7.785 85.582 0.703 -9.498 207.305

S.D. 0.928 0.846 7.015 2.470 0.235 1.540 18.069 51.295

% R.S.D. 36.066 13.784 76.626 31.729 0.274 218.969 190.244 24.744

Ce Sm Be P S MB As Na

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 25.858 -24.769 0.782 783.324 19.233 3.334 -8.454 88732.583

S.D. 8.729 19.247 0.478 18.699 4.423 0.185 4.950 542.176

% R.S.D. 33.759 77.706 61.077 2.387 22.999 5.556 58.549 0.611

• No Se Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -4.374 34.849 3.326 -3.649 0.806 -3.829 -1.841 3133.327

S.D. 0.368 35.697 1.319 12.742 0.488 0.910 0.338 43.373

% R.S.D. 8.408 102.434 39.657 349.154 60.578 23.779 18.370 1.384

Mn Sb V Be TL

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean -2.273 -46.957 0.644 0.090 46.877

S.D. 0.546 65.801 1.551 0.271 11.995

% R.S.D. 24.018 140.132 240.842 299.986 25.588

e
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Identity 1: V23 post spk 107ap	 Identity 2: lml sample - 4ml 2:12 PM November 29, 1993
Task
	 ` T11C93

WHGSD-SD-DP-053 REV 0Sampla 

We

e Yeight 1.0000 Solution Volume :	 1.00

0	 * Integrations :	 3 Off-Peak Integrations : 	 1

-	 -------

Zr

----	 -----------------------------------------------------

Sr Bi Si Al Co Cu Li

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 995.268 991.947 940.514 2973.374 1014.123 994.367 1033.913 995.025

S.D. 2.733 4.333 6.313 2.799 6.028 4.257 3.443 9.633
% R.S.D. 0.275 0.437 0.671 0.094 0.594 0.428 0.333 0.968

Zn Ni La Fe Ca Cr Nd u

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1007.479 1001.012 996.007 1000.072 1116.041 1005.363 1105.444 42.777

S.D. 3.456 2.557 10.540 4.858 5.017 3.797 26.422 132.565
% R.S.D. 0.343 0.255 1.058 0.486 0.450 0.378 2.390 309.896

Ce SIR Ba P S Ng As Na

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 988.384 973.013 _ 1007.288 1880.314 994.632 974.458 952.725 95299.784
S.D. 23.433 12.390 3.990 47.057 26.368 2.884 14.613 993.079
% R.S.D. 2.371 1.273 0.396 2.503 2.651 0.296 1.534 1.042

No Se AS Pb Ti Cd B K

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 992.765 892.720 909.664 967.479 972.560 982.567 979.111 4317.118
S.D. 8.344 33.006 5.157 8.411 2.811 5.140 3.059 3.224
% R.S.D. 0.841 3.697 0.567 0.869 0.289 0.523 0.312 0.075

Mn Sb V Be Tl

( ppb ) (ppb) (ppb) (ppb) (ppb)
Mean 985.951 881.595 1017.733 1020.462 973.265

S.D. 3.289 95.002 0.737 3.803 29.979

% R.S.D. 0.334 10.776 0.072 0.373 3.080
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Identity 1: CCV	 Identity 2: Quality Control 2:16 PM Noveaber 29, 1993

Task none : TWC93

Sample Weight :	 1.0000 solution Volume : 1.00 WHGSD-WM-DP-053 REVO
On-Peak Integrations :	 3 Off-Peak Integrations :

_____
1

________________________ _________________________________________

Zr Sr Bi Si AL Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4897.531 4856.846 4871.981 4536.178 4710.993 4902.242 5098.070 4999.045

S.D. 13.858 6.631 18.223 8.947 20.969 8.270 8.792 2.365

% R.S.D. 0.283 0.137 0.374 0.197 0.445 0.169 0.172 0.047

Zn Ni La Fe Ca Cr Md u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5137.478 4878.260 4906.071. 4878.316 4955.595 4937.751 5252.972 -335.637

S.D. 6.362 16.876 32.324 19.487 11.742 20.257 80.597 39.487

% R.S.D. 0.124 0.346 0.659 0.399 0.237 0.410 1.534 11.765

Ce SIR Be P S Mg As No

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4741.937 4903.018 4952.835 4772.378 4727.024 4763.372 4764.296 4990.529

S.D. 11.455 9.912 8.541 10.796 9.121 8.062 41.880 8.043

% R.S.D. 0.242 0.202 0.172 0.226 0.193 0.169 0.879 0.161

No Be Ag Fb T) Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4817.675 4506.077 4889.668 4912.898 4762.904 4852.937 4922.795 5020.691

S.D. 9.049 31.902 8.579 38.595 8.515 14.129 16.429 35.900

% R.S.D. 0.188 0.708 0.175 0.786 0.179 0.291 0.334 0.715

Mn Sb V Be Tl

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4875.630 4705.732 5009.855 4974.471 4686.760

S.D. 16.798 77.201 13.836 9.367 22.825

% R.S.D. 0.345 1.641 0.276 0.188 0.487
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Identity 1: CCB	 Identity 2: Duality Control 2:20 PM November 29, 1993

Task mime - TNC93

Sample Weight :	 1.0000 Solution Values : 1.00 WHGSD-WM-DP-053 REV 0
(	 ik Integrations :	 3
-' --------------------------------------------------------

Off-Peak Integrations : 1

Zr Sr Bi

........

Si Al Co Cu Li

(ppb) (ppb) (ppb) (ppb). (ppb) (ppb) (ppb) (ppb)
Mean 3.669 1.266 -42.639 -4.421 -10.333 -1.959 -0.068 -0.884
S.D. 3.064 0.123 16.461 3.103 6.359 1.274 0.120 0.907
% R.S.D. 83.522 9.741 38.605 70.184 61.542 65.064 177.411 102.569

Zn Ni La Fe Ca Cr Nd U
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5.022 -2.324 6.122 2.009 19.277 -1.490 -14.169 75.683
S.D. 0.409 5.338 4.568 4.166 0.177 4.282 17.164 69.336
% R.S.D. 8.139 229.668 74.616 207.382 0.919 287.339 121.143 91.614

Ce Ss Be P S Mg As Na

(ppb) (ppb) (ppb) (PPb) (ppb) (ppb) (ppb) (ppb)
Mean 27.936 -24.769 1.670 54.075 23.736 1.235 -9.011 -0.920
S.D. 9.456 22.484 0.355 16.491 3.565 0.107 7.646 1.236
% R.S.D. 33.850 90.774 21.231 30.496 15.021 8.660 84.850 134.456

No Se Ag Pb Ti Cd B K
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4.719 45.799 21.828 -18.595 2.458 4.253 0.434 -62.534
S.D. 1.447 27.637 1.288 13.325 0.436 0.243 2.045 29.547
% R.S.D. 30.664 60.345 5.899 71.662 17.728 5.711 471.567 47.250

Mn Sb V Be Tl

(ppb) (ppb) (ppb) (ppb) (ppb)
Mean -1.090 -120.600 2.091 1.990 -42.707

S.D. 0.289 8.058 1.474 0.271 48.026

% R.S.D. 26.465 6.682 70.479 13.636 112.455
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2:24 PM November 29, 1993

WHGSD-WM-DP-053 REV 0

Al
(ppb)
1352.239

10.966

0.811

Ce

(PPb)
1454.507

1.470

0.101

S

(PPb)
1027.336

14.296

1.392

Ti

(ppb)
945.492

1.674

0.177

Tl

(PPb)
942.968

27.219

2.887

Co Cu Li

(ppb) (PPb) (PPb)
960.223 1011.382 977.092

6.172 1.389 4.471

0.643 0.137 0.458

Cr Nd u

(ppb) (ppb) (ppb)
973.008 1015.100 69.102

0.686 6.969 45.238

0.071 0.687 65.465

Ng As Me

(ppb) (PPb) (ppb)
959.701 941.953 423795.728

1.157 11.394 1711.822

0.121 1.210 0.404

Cd B K

(PPb) (PPb) (PPb)
930.655 1082.286 15840.459

3.861 4.622 97.359

0.415 0.427 0.615

Identity 1: V23 dig spk 107ap Identity 2: 5ml in 25m1

Task now : TWC93

Sample Weight :	 1.0000 Solution Volume : 	 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Zr Sr Bi Si

(ppb) (ppb) (ppb) (ppb)

Mean 971.876 999.097 916.456 13923.132

S.D. 2.332 1.000 27.215 26.292

% R.S.D. 0.240 0.100 2.970 0.189

Zn Ni Le Fe

(ppb) (ppb) (ppb) (ppb)
Mean 988.655 945.729 1035.789 1063.228

S.D. 1.280 2.926 4.579 14.373

% R.S.D. 0.129 0.309 0.442 1.352

Ce Sm Be P

(ppb) (PPb) (ppb) (PPb)
Mean 990.340 919.324 974.907 5117.265

S.D. 12.746 3.785 1.162 71.971

% R.S.D. 1.287 0.412 0.119 1.406

No Se Ag Pb

(PPb) (PPb) (PPb) (PPb)
Mean 956.166 849.262 1007.385 959.378

S.D. 2.170 4.545	 - 1.755 22.903

% R.S.D. 0.227 0.535 0.174 2.387

Mn Sb V Be

(PPb) (PPb) (ppb) (PPb)
Mean 953.589 928.556 984.602 985.991

S.D. 3.126 47.167 1.447 2.073

% R.S.D. 0.328 5.080 0.147 0.210
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2:28 PM November 29, 1993

WHGSD-WM-DP-053 REV 0

Al

(Ppb)
1346.576

5.551

0.412

Ca

(ppb)
1413.859

1.608

0.114

S

(Ppb)
1059.608

5.917

0.558

Ti

(ppb)
972.681

1.108

0.114

T(

(ppb)
1002.228

25.997

2.594

Co Cu Li

(ppb) (ppb) (Ppb)
985.554 1034.678 987.356

2.887 0.637 5.326

0.293 0.062 0.539

Cr Rd u

(Ppb) (Ppb) (PPb)
1004.295 1047.962 187.562

3.397 34.122 51.295

0.338 3.256 27.348

Mg As No

(ppb) (PPb) (Ppb)
984.461 941.607 430027.870

1.660 15.845 2166.522

0.169 1.683 0.504

Cd B K

(ppb) (ppb) (ppb)

967.828 1260.473 16218.304

2.262 6.951 40.395

0.234 0.551 0.249

Identity 1: V23 dup digspk 107ap 	 Identity 2: 5ml in 25m1

Task new : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00

sk Integrations :	 3

-	 -------------------------------------------------------------

Off-Peak Integrations : 1

Zr Sr Bi Si

(ppb) (ppb) (ppb) (ppb)
Mean 994.981 1025.255 950.202 12809.777

S.D. 1.118 1.329 44.454 21.596

% R.S.D. 0.112 0.130 4.678 0.169

Zn N( La Fe

(ppb) (ppb) (ppb) (ppb)
Mean 1008.122 986.068 1078.334 1039.120

S.D. 1.791 7.067 7.035 10.254

% R.S.D. 0.178 0.717 0.652 0.987

Ce Sell as P
( ppb) (ppb) (ppb) (ppb)

Mean 1021.978 959.797 1001.138 5177.517

S.D. 15.450 6.236 1.314 12.466

% R.S.D. 1.512 0.650 0.131 0.241

No Se AV Pb
(ppb) (ppb) (ppb) (ppb)

Mean 975.694 913.563 995.151 964.416

S.D. 2.559 19.234 1.420 23.840

% R.S.D. 0.262 2.105 0.143 2.472

Mn Sb V Be

( ppb ) (ppb) (ppb) (ppb)
Mean 984.666 945.633 1016.124 1013.315

S.D. 1.655 12.122 1.950 1.695

% R.S.D. 0.168 1.282 0.192 0.167
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Identity 1: V23 am 107ap	 Identity 2: 5ml in 25m1

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00

On-Peak Integrations :	 3

....................................
Off-Peak integrations :

................
1

.............
Zr Sr Bi Si

(ppb) (ppb) (ppb) (ppb)

Mean 0.002 4.157 -44.262 9640.359

S.D. 0.882 0.123 22.045 13.959

% R.S.D. 38769.654 2.967 49.804 0.145

2n Ni La Fa

( ppb) (ppb) (ppb) (ppb)
Mean 14.199 0.564 10.681 48.968

S.D. 0.535 4.548 9.142 7.546

% R.S.D. 3.769 805.717 85.591 15.410

Cc Sm Be P

( ppb) (ppb) (ppb) (ppb)
Mean 38.364 -50.375 3.922 4336.075

S.D. 7.939 6.556 0.338 27.169

% R.S.D. 20.693 13.014 8.627 0.627

No Se Aq Pb
(ppb) (ppb) (ppb) (ppb)

Mean 1.795 52.102 15.555 -19.402

S.D. 1.740 13.085 0.505 26.941

% R.S.D. 96.939 25.115 3.250 138.856

Mn Sb V Be

( ppb) (ppb) (ppb) (ppb)
Mean -0.004 83.254 4.826 1.719

S.D. 0.187 45.168 1.393 0.271

% R.S.D. 4644.978 54.254 28.864 15.789

2:32 PM November 29, 1993

WHGSD-WM-DP-053 REV 0

Al Co Cu Li

( ppb) (ppb) (ppb) (ppb)

308.747 -0.979 2.296 0.428

3.008 1.197 0.637 0.226

0.974 122.202 27.753 52.915

Ca Cr Nd u

(Ppb) (ppb) (ppb) (ppb)
518.634 1.314 -10.877 85.554

0.620 6.579 19.434 30.158

0.120 500.839 178.675 35.251

S Mg As Na

( ppb) (ppb) (ppb) (PPb)
%.188 21.487 -6.639 452643.149

5.817 0.370 7.486 1979.881

6.047 1.724 112.769 0.437

T( Cd B K

(ppb) (ppb) (ppb) (PPb)
5.519 2.391 23.831 16095.458

0.140 0.452 0.522 61.254

2.528 18.894 2.192 0.381

T(

(ppb)
-0.088

16.254

18370.429
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Al

(Ppb)
258.415

13.724

5.311

Co

(ppb)
379.177

2.051

0.541

S

(ppb)
85.532

1.327

1.552

Ti

(Ppb)
6.325
1.108

17.511

Tt

(ppb)
47.973

22.526

46.955

Co Cu Li
(ppb) (ppb) (ppb)

-2.154 0.975 0.257
2.947 1.823 2.000

136.767 186.903 779.599

Cr Nd u
(ppb) (ppb) (Ppb)

5.717 -33.273 26.324
2.237 27.716 20.550

39.132 83.298 78.062

Mg As Ms

(ppb) (ppb) (Ppb)
19.573 0.738 438855.470
2.628 5.543 3216.248
13.428 751.502 0.733

Cd B K
(ppb) (ppb) (ppb)

3.314 20.635 15656.190
2.270 4.439 111.539

68.496 21.511 0.712

Identity 1: V23 dup 107ap	 Identity 2: 5ml in 25ml

Task name : TNC93

Sample Weight :	 1.0000 Solution Volume : 1.00
C	 tk Integrations :	 3 Off-Peak Integrations 1

Zr

..	 ...........................................................

Sr Bi Si

(ppb) (ppb) (ppb) (ppb)
Mean 2.968 4.835 -27.048 9200.595
S.D. 2.338 1.679 34.698 20.603
% R.S.D. 78.753 34.725 128.282 0.224

Zn Ni La Fe
(ppb) (ppb) (ppb) (ppb)

Mean 12.665 9.306 6.165 35.533
S.D. 1.094 3.805 4.503 7.537
X R.S.D. 8.638 40.883 73.039 21.210

Ce Be Be P

(ppb) (ppb) (ppb) (ppb)
Mean 58.621 -69.372 4.627 4132.467
S.D. 3.220 5.723 1.830 35.986
% R.S.D. 5.493 8.249 39.555 0.871

No Be Ag Pb
(ppb) (ppb) (ppb) (ppb)

Mean 2.789 -27.911 14.202 -27.001
S.D. 2.145 10.841 2.181 15.447
% R.S.D. 76.911 38.641 15.359 57.209

Mn Sb V Be
(ppb) (ppb) (ppb) (ppb)

Mean 0.572 -22.409 5.147 2.533
S.D. 1.718 3.202 0.965 1.780
% R.S.D. 300.200 14.289 18.748 70.258

2:35 PM November 29, 1993

WHGSD-WM-DP-053 REV 0
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Identity 1: CCV	 Identity 2: Quality Control 2:38 PM November 29, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00

1 MC-M-MP-053 REV DOn-Peak Integrations :	 3 Off-Peek Integrations

----------------------------------------------------------------------

:

Zr Sr Bi Si Al Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 5011.094 4962.627 5049.591 4617.320 4793.766 5003.043 5199.598 5045.774

S.D. 5.006 0.607 24.861 4.985 13.557 7.095 6.578 13.857

% R.S.D. 0.100 0.012 0.492 0.108 0.283 0.142 0.127 0.275

Zn NO La Fe Ca Cr Old u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 5209.757 4998.883 5022.907 4962.942 5070.680 5057.326 5414.886 -253.373

S.D. 3.452 3.441 9.443 14.920 5.018 11.458 27.524 34.668

% R.S.D. 0.066 0.069 0.188 0.301 0.099 0.227 0.508 13.683

Ce Sim Be P S Mg As Me

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4834.214 5014.525 5062.763 4820.164 4792.262 4865.683 4850.163 5238.388
S.D. 6.752 9.912 2.494 40.072 47.a90 1.403 23.739 12.907

% R.S.D. 0.140 0.198 0.049 0.831 0.999 0.029 0.489 0.246

No Se Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4916.614 4463.140 4895.199 5000.700 4867.914 4986.271 5022.720 5147.260

S.D. 12.788 76.739 6.554 6.282 2.375 5.392 5.629 31.090

% R.S.D. 0.260 1.719 0.134 0.126 0.049 0.108 0.112 0.604

Mn Sb V Be Tl

(ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4987.574 4896.779 5128.869 5102.764 4783.592

S.D. 7.166 77.201 9.666 1.339 24.678

% R.S.D. 0.144 1.577 0.188 0.026 0.516
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Identity 1: CCS	 Identity 2: Quality Control 2:41 PM November 29, 1993

Task now : TWC93

Sample Weight :	 1.0000

3

Solution volume :

-Peak

1.00

1 WHGSO-SD-DP-053 REVDsk Integrations : OffIntegrations :

--	 . ...................................

Zr Sr Bi

...............................
Si Al Co Cu Li

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 3.952 1.701 -44.895 4.895 -7.057 2.807 0.628 0.000

S.D. 1.526 0.044 19.690 2.435 9.795 1.595 1.325 0.226

% R.S.D. 38.617 2.605 43.859 49.740 138.796 56.822 211.139 38045037.158

Zn Ni Ls Fe Ca Cr Nd u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 2.573 6.136 10.621 3.516 19.676 8.256 15.115 138.203

S.D. 0.281 4.019 4.583 3.847 0.266 0.795 7.205 43.030

% R.S.D. 10.921 65.506 43.146 109.439 1.352 9.632 47.668 31.135

Ce Sa Be P S Mg As Na

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 25.830 -0.816 2.397 18.755 25.700 1.235 -4.413 100.058

S.D. 3.203 23.638 0.155 12.975 9.893 0.214 3.874 5.220

% R.S.D. 12.401 2896.493 6.460 69.180 38.495 17.320 87.796 5.217

no Se Ag Pb Ti Cd 8 K
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 2.421 46.207 27.035 -53.211 3.465 1.354 -0.108 -62.534
S.D. 0.915 12.590 0.874 21.695 0.767 0.839 0.988 58.030

% R.S.D. 37.811 27.247 3.231 40.771 22.150 61.989 914.727 92.797

Nn Sb V Be Tl

(ppb) (ppb) (ppb) (ppb) (ppb) .

New -0.911 -68.303 2.413 1.267 50.366

S.D. 0.548 32.705 2.657 0.415 32.100

% R.S.D. 60.178 47.883 110.121 32.733 63.735
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WK-W-MU-053 REV 0

Co Cu Li
(PPb) (PPb) (PPb)

-1.959 3.896 0.171

2.057 0.869 0.760

105.040 22.294 444.408

Cr Nd u

(PPb) (PPb) (PPb)
11.863 -498.020 105.298

2.660 15.119 67.195

22.425 3.036 63.814

Ng As Na

(PPb) (PPb) (PPb)
183790.429 -107.655 99696.975

754.332 10.884 290.084

0.410 10.110 0.291

Cd a K
(ppb) (PPb) (PPb)
21.010 -93.860 6.334

1.869 2.978 17.950

8.895 3.173 283.369

Identity 1: iesa-f	 Identity 2:	 iesa-f 2:45 PH November 29, 1993

Task now : TWC93

Sairyle Weight :	 1.0000 Solution Volume : 1.00

On-Peak Integrations -	 3
----------------------------------------------------------------------

Off-Peak Integrations :' i

Zr Sr Bi Si Al

(ppb) (ppb) (PPb) (ppb) (ppb)

Mean 9.976 7.022 -27.179 59.497 243954.266

S.D. 1.527 0.044 11.273 6.582 859.914

% R.S.D. 15.308 0.631 41.477 11.062 0.352

Zn Ni La Fe Ca

( ppb) (ppb) (ppb) (PPb) (PPb)
Mean 36.857 -0.198 27.015 90043.372 177119.155

S.D. 0.343 2.478 6.954 582.514 652.553

X R.S.D. 0.930 1250.346 25.742 0.647 0.368

Cc Sm Be P S

(ppb) (ppb) (ppb) (ppb) (ppb)
Mean -109.882 -21691.012 2.621 130.947 12.535

S.D. 12.581 10.014 0.150 15.686 31.555

% R.S.D. 11.450 0.046 5.735 11.979 251.732

No Se Ag Pb Ti
(PPb) (PPb) (PPb) (PPb) (ppb)

Mean 0.365 44.288 -7.620 -145.538 0.846

S.D. 1.327 4.073 1.115 8.552 0.620

X R.S.D. 363.805 9.196 14.633 5.876 73.258

Mn Sb V Be It

(PPb) (PPb) (PPb) (PPb) (PPb)
Mean 29.704 77.917 2.574 3.348 -110.771

S.D. 0.176 21.795 1.004 0.271 15.262

X R.S.D. 0.593 27.972 -	 39.021 8.108 13.778
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Identity 1: xxx	 Identity 2: rinse 2:49 PM November 29, 1993

Task now : TWC93

Sem(e Weight :	 1.0000 Se(ution velum : 1.00 WHG8D-WM-DP-053 REV 0
9	 ek

---------------------------------------

Integrations :	 3 Off-Peak Integrations :
---------'.....................

1

Zr Sr Si Si At Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 3.383 0.090 -38.462 5.567 26.549 -0.392 -1.945 -1.711

S.D. 0.242 0.160 31.279 4.264 6.269 1.755 0.241 0.171

% R.S.D. 7.155 178.429 81.324 76.600 23.612 448.144 12.382 10.000

Zn Ni Ls Fe Ce Cr Nd u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 0.297 -2.815 0.085 3.892 24.990 -	 -6.667 -36.952 102.007

S.D. 0.281 1.587 6.982 2.451 2.315 4.847 3.788 31.753

% R.S.D. 94.628 56.381 8187.541 62.965 9.265 72.697 10.252 31.109

Ce SIR as P S Mg As No

(Ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (Ppb)
Mean 26.561 -10.728 0.434 0.057 -2.845 25.007 -1.922 94.804

S.D. 2.099 17.346 0.065 20.036 3.776 2.779 9.408 3.629

% R.S.D. 7.904 161.687 15.013 35421.179 132.759 11.111 489.493 3.828

No Se Ag Pb Ti Cd 6 K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 2.062 51.144 12.535 24.504 1.370 -1.766 -7.799 39.838

S.O. 1.058 29.316 0.597 9.107 0.320 1.085 3.546 37.180

% a S.D. 51.302 57.320 4.764 37.166 23.335 61.473 45.470 93.327

Mn Sb v Be T(

(ppb) (ppb) (Ppb) (ppb) (ppb)

Mean -2.321 -9.601 0.966 1.086 68.937

S.D. 0.781 16.638 1.004 0.157 15.210

% R.S.D.

---------------------------------------

33.651 175.287 104.012

-------------------------

14.434

------

22.064

775



WHC-SD-WM-DP-053 REV 0

Al
(ppb)
4835.85

15.761

0.3

Ca

(ppb)
5091.2

16.

0.3

S

(ppb)
4920.24

49.

1.01

Ti
(ppb)
4941.

16.021

0.32

Tl
(ppb)
4781.947

38.607

0.807

Co	 Cu	 Li
(ppb)	 (ppb)	 (ppb)

3	 5136.748	 5202.379	 5017.862

24.545	 14.922	 9.314

26	 0.478	 0.287	 0.186

Cr	 Nd	 u

(ppb)	 (ppb)	 (ppb)
65	 5156.315	 5290.355	 -368.542

488	 12.233	 19.754	 106.474

24	 0.237	 0.373	 28.891

Ng	 As	 Na

(PPb)	 (ppb)	 (ppb)
3	 4968.365	 4949.236	 5115.913

993	 15.573	 32.094	 1.957

6	 0.313	 0.648	 0.038

Cd	 B	 K
(ppb)	 (ppb)	 (ppb)

062	 5107.477	 5003.602	 4979.742

20.977	 14.700	 34.872

4	 0.411	 0.294	 0.700

Identity 1: CCV	 Identity 2: Quality Control 	 2:51 PN November 29, 1993

Task now : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00

On-Peak Integrations :	 3 Off-Peak Integrations : 1

--------------------------------------

Zr Sr Bi

-------------------------------_

Si

(ppb) (ppb) (ppb) (ppb)

Mean 5058.049 5017.180 4954.597 4670.794

S.D. 17.914 16.903 17.564 15.058

% R.S.D. 0.354 0.337 0.354 0.322

Zn Ni La Fe

(ppb) (ppb) (ppb) (ppb)
Mean 5290.001 5080.806 5049.068 5046.815

S.D. 19.352 21.938 12.038 30360

% R.S.D. 0,366 0.432 0.238 0.606

Ce SIR Be P
(ppb) (ppb) (ppb) (ppb)

Mean 4940.085 5021.133 5097.082 4982.219

S.D. 9.593 14.306 15.982 125.950

% R.S.D. 0.194 0.285 0.314 2.528

No Se Ag Pb
(ppb) (ppb) (ppb) (ppb)

Mean 5062.713 4608.948 4915.127 5060.679

S.D. 18.765 83.103 8.396 21.146

% R.S.D. 0.371 1.803 0.171 0.418

Mn Sb V Be
(ppb) (ppb) (ppb) (ppb)

Mean 5061.681 4809.260 5180.978 5223.095

S.D. 14.966 79.275 13.658 16.233

% R.S.D. 0.296 1.648 0.264 0.311

E	 .
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Task now : TWC93
Samole Weight :	 1.0000 Solution Volume 1.00

(	 ik Integrations :	 3

--	 ----------------- - ------------------------ - -----------------

Off -Peak lOtegrations : 1

Zr Sr Bi Si

(ppb) (ppb) (ppb) (ppb)

Mean 4.661 2.187 -65.572 2.612

S.D. 3.528 0.193 1.467 3.178

% R.S.D. 75.691 8.830 2.238 121.698

Zn Mi La Fe

(ppb) (ppb) (ppb) (ppb)
Mean 4.552 1.904 9.135 3.892

S.D. 0.371 1.526 2.670 9.245

% R.S.D. 8.152 80.183 29.229 237.507

Ce Sol Be P

( ppb) (ppb) (ppb) (ppb)
Mean 74.751 18.181 3.341 76.929

S.D. 13.749 12.472 0.570 30.746

% R.S.D. 18.393 68.598 17.054 39.%7

No Se Ag Pb

(ppb) (ppb) (ppb) (ppb)

Mean 1.705 60.8% 31.670 11.725

S.D. 1.217 29.199 1.198 20.581

% R.S.D. 71.359 47.950 3.782 175.540

Mn Sb V Be

(ppb) (ppb) (ppb) (ppb)

Mean 0.193 77.917 4.504 1.900

S.D. 0.767 20.585 1.474 0.157

X R.S.D. 397.335 26.419 32.728 8.248

WHGSD-WM-DP-053	 REV 0
Al Co Cu Li

(Ppb) (ppb) (ppb) (Ppb)
1.564 -6.202 1.323 1.254

10.050 3.285 1.460 0.300

642.371 52. 967 110.389 23.945

Ca Cr Rd u

(ppb) (ppb) (ppb) (ppb)

23.590 2.183 -0.723 157.947

0.387 0.686 17.324 64.733

1.641 31.403 2395.075 40.984

S Mg As Me

(ppb) (ppb) (ppb) (ppb)

20.863 3.705 -4.997 53.431

6.487 0.185 0.073 3.279

31.092 5.000 1.453 6.137

Ti Cd B G

(ppb) (ppb) (ppb) (ppb)

3.062 2.634 6.662 17.502

0.725 0.892 3.006 17.059

23.680 33.859 45.126 97.468

Tl

(ppb)

	

84.566
	

i v
	45.702

	 n

54.043

v	 1 ^

Identity 1: CCB	 Identity 2: Quality Control	 2:54 PM November 29, 1993



WHC-SD-WM-DP-053 REV 0

P.O. Box 1970 Richland, WA 99352

V25A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: 	 V26	 107-AP-C

V27	 107-AP-D
V28	 107-AP-E

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING CALIBRATION BLANKS - (REAGENT BLANK)
All ICB and CCB analytical measurements were O±IDL (Instrument Detection
Limit) with the exception of Aluminum in the ICB, CCB-1 and CCB-2, Cadmium in
CCB-2, Chromium in the ICB, Iron and Zinc in all calibration blanks, Lead in
CCB-1, Silver and Sodium in CCB-1, CCB-2 and CCB-3. Values reported for
Aluminum, Cadmium, Chromium, Lead, Sodium and Zinc are within expected
variances resulting from minor temporal instability of the instrument.

PREPARATION BLANK
Contamination is indicated for Aluminum, Calcium, Magnesium and Zinc.
Contamination is judged to be present when the blank analyte concentrations
are greater than 20% of the average sample concentration. This criterion
applies only when the sample concentration is greater than 10 times the IDL.

DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:

For V26: Calcium (124.3%), Lead (200.0%), Magnesium (97.4%), Manganese
(200.0%) and Zinc (168.3%).
For V27: Aluminum (38.3%), Barium (200.0%), Manganese (200.0%), Silver
(30.5%) and Zinc (59.0%).
For V28: Aluminum (40.4%), Barium (35.0%), Calcium (167.6%), Iron
(200.0%), Magnesium (163.8%), Manganese (200.0%), and Zinc (177.4%).

Failures for Barium, Iron, Lead, Silver and Manganese are attributed to the
low level of these analytes in the sample. Failures for Aluminum may be
influenced by the contamination reported for the preparation blank. No
acceptance criteria apply to the duplicate analysis.

"78
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V26	 107-AP-C	 Page 2
V27 107-AP-D	 WHGSD-WM-DP-053 REV 0
V28	 107-AP-E

LABORATORY CONTROL SAMPLE
Failures were noted for Calcium and Silver. The failure for Calcium may be
influenced by the contamination reported for the preparation blank. The low
recovery for Silver may be attributed to matrix effects of the digestion
process.

SERIAL DILUTION
Serial dilution failures were noted for Calcium in V26 and V27 and Magnesium
in V27.

COMMENTS
Instrument Detection Limits, Interelement Correction Factors and Linear

Ranges are reported with V21.

ABBREVIATIONS
* = Duplicate failure. E = Serial dilution failure. N = Spike failure. NR =
Not required. P = ICP method used. U = less than IDL.

6C24c %

11-3o-93

Brian Wels
Senior Scientist, WHCPAL

773



Yes/No YES

Yes/No YES

Yes/No NO

U.S. EPA - CLP WK-MMM-DP-053 REV 0

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: WHC PAL
	

Contract:

Lab Code
	 Case No.: 107AP SAS No.: 	 SDG No.:V25A_

SOW No.: ILMO2

EPA Sample No.
_V26
_V26D
_V27
_V27D
_V28
V28D

Lab Sample ID
V26
V26D
V27
V27D
V28
V28D

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature : /9X ^rrt . , n (5^ s .^, `^	 Name: ^ ^. ^ ^-j
Date:	 tZ	 Title:

COVER PAGE - IN	 ILMO2.1

a9lil



Si

P
P_
P_
P
P_
P_
P-

P—P_
P
P_
P

U.S. EPA - CLP	 WHC-SD-WM-DP-053 REV 0

1	 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

V26
Lab Name: WHC_PAL 	 Contract:
Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V25A_
Matrix (soil/water): WATER 	 Lab Sample ID: V26
Level (low/med):	 LOW_	 Date Received: 08/03/93

Solids:	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C

U
_
U
U

Q

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Aluminum_
Barium_
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

1150
18.6
20.0
4600
30.0
55.0
232
468

15.0
50.9

2310000
75.6

E*

Color Before: BROWN	 Clarity Before: OPAQUE
Color After: YELLOW_	 Clarity After: CLEAR_

Texture:
Artifacts:

C	 ents:
RESULTS= (RAW DATA)(FINAL VOLUME)/(SAMPLE WT. OR INITIAL VOLUME)
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P
P_
P_
P-
P
P
P-
P
P_
P
P_
P

U.S. EPA - CLP WHGSD-WM-DP-053 REV 0

1	 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

I

Lab Name: WHC_PAL	 Contract:
Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V25A
Matrix (soil/water): WATER	 Lab Sample ID: V27
Level (low/med):	 LOW	 Date Received: 08/03/93

Solids:	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C

_
U

U
U
U

U

Q

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Aluminum_
Barium_
Cadmium
Calcium_
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

1290
15.8
20.0

10400
30.0
55.0
190

1460
15.0
50.0

2450000
234

E

E

Color Before: BROWN	 Clarity Before: OPAQUE 	 Texture:
Color After:	 YELLOW	 Clarity After: CLEAR	 Artifacts:

Comments:
RESULTS= (RAW DATA)(FINAL VOLUME)/(SAMPLE WT. OR INITIAL VOLUME)



CAS No. Analyte Concentration C

U

U

Q

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Aluminum_
Barium_
Cadmium_
Calcium_
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium
Zinc

1260
52.4
20.0

113000
30.0
399
200

6900
189

51.8
2340000

5020

IRE

P
P-

P-P-P
P_
P_
P
P
P_
P_
P

U.S. EPA - CLP	 WHC-SD-WM-DP-053 REV 0

1	 EPA SAMPLE N0.
INORGANIC ANALYSES DATA SHEET

V28
Lab Name: WHC_PAL 	 Contract:
Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V25A_
Matrix (soil/water): WATER 	 Lab Sample ID: V28
Level (low/med):	 LOW_	 Date Received: 08/03/93

Solids:	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Color Before: BROWN	 Clarity Before: OPAQUE	 Texture:
Color After:	 YELLOW	 Clarity After: CLEAR	 Artifacts:

C	 ents:
dESULTS= (RAW DATA)(FINAL VOLUME)/(SAMPLE WT. OR INITIAL VOLUME)

1



n1'!.1

P
P
P
P
P
P
P-
P
P
P
P
P-

U.S. EPA - CLP

	

2A 
	 WHGSD-WM-DP-053 REV 0

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V25A

Initial Calibration Source: 	 PLASMACHEM

Continuing Calibration Source: PLASMACHEM_

Concentration Units: ug/L

Analyte
Initial Calibration

True	 Found	 %R(1)
Continuing Calibration

True	 Found	 %R(1)	 Found	 %R(1)

Aluminum_
Barium_
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium-
Zinc

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0

_4885.11
_5002.64
_4892.17
_5265.09
_4979.99
_5029.32
_4917.94
_4898.15
_4910.24
_4943.03
_5068.96
4941.06

97.7
100.1
97.8

105.3
_99.6
100.6
_98.4
_98.0
_98.2
_98.9
101.4
98.8

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0

_4963.98
_5113.03
_5076.22
_5399.57
_5135.29
_5156.06
_4979.35
_5040.59
_5050.17
_5010.34
_5149.81
5088.44

99.3
102.3
101.5
108.0
102.7
103.1
_99.6
100.8
101.0
100.2
103.0
101.8

_4953.01
_5118.88
_4995.57
_5349.40
_5051.24
_5095.00
_4991.81
_4997.66
_5011.03
_4933.82
_5181.24
5094.94

99.1
102.4
99.9

107.0
101.0
101.9
99.8

100.0
100.2
_98.7
103.6
101.9

(1) Control Limits: Mercury 80-120; Other Metals 98-1718- Cyanide 85-115
Sw

FORM II (PART 1) - IN	 1 s-1 -?3 	ILMO2.1
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Initial Calibration
Analyte	 True	 Found %R(1)

Aluminum
Barium
Cadmium_

Iron
Lead
Magnesium

^ganese
.,_ever
Sodium_
Zinc

U.S. EPA - CLP yHGSD-WM-DP-053 REVO

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V25A

Initial Calibration Source:	 PLASMACHEM

Continuing Calibration Source: PLASMACHEM

Concentration Units: ug/L

Continuing Calibration
True	 Found	 %R(1)	 Found	 %R(1) M

_5000.0
_5000.0

5000.0
5000.0
5000.0

_5000.0
5000.0
5000.0
5000.0

_5000.0
_5000.0

5000.0

_4977.98
_5148.01
_5028.50
_5409.21
_5051.55
_5083.93
_4988.71
_5020.18
_5014.20
_5057.53
_5186.80
5126.31

_99.6
103.0
100.6
108.2
101.0
101.7
_99.8
100.4
100.3
101.2
103.7
102.5

p
P-
P-
p-
P

P-
P

P-
P
P
P
P

Control Limits: Mercury 80-120; Other Metals 99 !IQ Cyanide 85-115
Qw

FORM II (PART 1) - IN i2-9-93	 ILMO2.1
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3.0
4.0
8.0
6.0

_-105.2
48. 9-
3.0
3.0

11.8
23. 7-
-4.5

U
U
U
U

-
U
U

-

3.0
4.5

-e.0
6.0

-105.8 -
38.0 -
3.0
3.0

77.2 -
32.8
-3.7

3.0
4.0

-x.0
6.0_

_-111.5_
38.0 -
3.0
3.0
9.0

30.0_
-4.5

U.S. EPA - CLP

3	 WHGSD-WM-DP-053 REV 0
BLANKS

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V25A

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Continuing Calibration
Blank (ug/L)

1	 C	 2	 C	 3Analyte

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

Initial
Calib.
Blank
(ug/L)	 C

24.1_
3.0
4.0

-8.0 -
-7.4

_-106.5_
38.0 -
3.0
3.0
6.0

19.0
-4.5

U
U
U

_
U
U
U
U
U

_153.790
3.000 U
4.000 U

_4311.615
6.000 U

_-35.682
38.000 U

_281.774
8.433
6.520

_614.582
175.877

Prepa-
ration

C	 Blank C M

P_
P_
P
P
P^
P_
P_
P_
P_
P_
P_
P

FORM III - IN	 ILMO2.1
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U.S. EPA - CLP
	

WHC-SD-WM-DP-053 REV 0

6
	

EPA SAMPLE NO.
DUPLICATES

V26D
Lab Name: WHC PAL

Lab Code:	 Case No.: 107AP

Matrix (soil/water): WATER

Solids for Sample: _0.0

Contract:

SAS No.:	 SDG No.: V25A

Level (low/med): -LOW-

t Solids for Duplicate: 	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte
Control
Limit Sample	 (S) C Duplicate	 (D) C RPD

Aluminum_
Barium
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium
Zinc

1151.3150
18.5650
20.0000

4596.1150
30.0000
55.0000

231.9000
467.8600
15.0000
50.9150

_2311826.9200
75.6050

_

U
_
U
U
_
_
U
_
_

1046.8950
20.6450
20.0000

19692.9700
30.0000
55.0000

190.0000
1356.8250

35.1800
60.2300

_2319745.0950
876.9050

_

U
_
U
U
U
_
_
_
_

_9.5_
_10.6_

_124.3_

_200.0_
97.4_

_200.0_
_16.8_

0.3_
168.3

Q M
_ P

P-
P

* P
PP

* P
* P
* P

P_ P
* P

FORM VI - IN
	

ILMO2.1

787



U.S. EPA - CLP
	

WH"l)-WM-DP-053 REV 0

6
	

EPA SAMPLE NO.
DUPLICATES

V27D
Lab Name: WHC PAL

Lab Code:	 Case No.: 107AP

Matrix (soil/water): WATER

°s Solids for Sample: _0.0

Contract:

SAS No.:	 SDG No.: V25A

Level (low/med)	 LOW

Solids for Duplicate: 	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte
Control
Limit Sample	 (S) C Duplicate	 (D) C RPD

Aluminum_
Barium
Cadmium_
Calcium_
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

1294.2050
15.7500
20.0000

10442.8250
30.0000
55.0000

190.0000
1456.8050

15.0000
50.0500

_2446161.9500
234.3750

_

U

U
U
U
_
U
_
_

877.9200
15.0000
20.0000

12171.9750
30.0000
55.0000

190.0000
1662.9450

15.8300
36.7900

_2427442.8750
430.4950

U
U

U
U
U

_
_
_

38.3_
_200.0_

_200.0_
_30.5_
_0.8_

59.0

Q M

* p
* P-

P
PP-
P-
P_ P
P
P

* P
P

* P

FORM VI 	 IN
	

ILMO2.1



U.S. EPA - CLP

6
	 WHGSD-WMjp 

AjLPgVA .
DUPLICATES

V28D
Lab Name: WHC PAL

Lab Code:	 Case No.: 107AP

Matrix (soil/water): WATER

i Solids for Sample: _0.0

Contract:

SAS No.:	 SDG No.: V25A

Level (low/med)	 LOW

°s Solids for Duplicate: 	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte
Control
Limit Sample	 (S) C Duplicate	 (D) C RPD

Aluminum_
Barium
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
4anganese
Silver_
Sodium_
Zinc

1256.4450
52.3800
20.0000

_112984.7950
30.0000

399.3850
200.4100

6902.3300
188.5050
51.8500

_2336013.5950
5023.2100

_

U

U
_
_
_
_
_
_

834.5450
36.7800
20.0000

9970.9900
30.0000
55.0000

245.0350
687.8200
15.0000
45.6350

_2293567.7500
300.6150

_

U

U
U
_

U
_
_

_40.4_
_35.0_

_167.6_

_200.0_
20.0_

_163.8_
_200.0_
_12.8_
_1.8_
177.4

Q M

* p
p
P* P

P
* p

P
* p
* p

P
P

+ p

FORM VI - IN
	

ILMO2.1
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U.S. EPA - CLP	
WHGSD-WM-DP-053 REV 0

7
LABORATORY CONTROL SAMPLE

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V25A

Solid LCS Source:

Aqueous LCS Source: SST1,2,3

Aqueous (ug/L)
True	 Found	 %R

Solid (mg/kg)
True	 Found C	 Limits	 %RAnalyte

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

_100000
_100000
100000

50000.0
50000.0
100000

50000.0
50000.0
_100000
_100000
100000

97741.58
97104.71
139275.6
49624.83
50770.21
98012.47
53924.15
49112.33
58330.59
114565.8
93231.91

_97.7_
97.1_

139.3_
_99.2_
101.5_
98.0_

107.8_
_98.2_
_58.3_
114.6_
93.2

FORM VII - IN
ILMO2.1
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U.S. EPA - CLP	
WHGSD-WM-DP-053 REV 0

9	 EPA SAMPLE NO.
ICP SERIAL DILUTION

V26L
Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V25A

Matrix (soil/water)
	

WATER	 Level (low/med): LOW

Concentration Units: ug/L

Dilution
Result (S)	 CAnalyte

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

Initial Sample
Result (I)	 C

3.71_
4.00_

919.22_
6.00_

11.00_
46.38_
93.57_
3.00_

10.18_
_462365.38_

15.12

15.00_
20.00_

1470.26_
30.00_
55.00_
190.00_
235.54_
15.00_
30.00_

_456502.28_
414.24

Differ-
ence

100.0

59.9

151.7

_100.0_
_1.3_
999.9

Q M
_ P

P_ P

E P
P
P
P
P
P
P
P
P

ILMO2.1FORM IIX^- IN

.31



Analyte
Initial Sample
Result	 (I) C

Serial
Dilution

Result	 (S) C

%;
Differ-
ence

Aluminum_
Barium
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

258.84_
3.15_
4.00_

2088.56_
6.00_
11.00_
38.00_
291.36_
3.00_
10.01_

_489232.39_
46.88

_

U

U
U
U

U
_
_

308.62_
15.00_
20.00_

2455.05_
30.00_
55.00_

190.00
409.64_
15.00
30.00_

_493648.98
27.08^

_
U
U
_
U
U
U

U
U
_

19.2_
_100.0_

_17.5_

_40.6_

_100.0_
_0.9_

42.2

Q M
_ P

P
P

E P_
P-	 11
P
P-

E P
P
P
P
P-

U.S. EPA - CLP	 MG-SD-WM-DP-053 REV 0

9	 EPA SAMPLE NO.
ICP SERIAL DILUTION

V27L
Lab Name: WHC PAL	 Contract:

	 — I

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V25A

Matrix (soil/water): WATER
	

Level (low/med): LOW

Concentration Units: ug/L

FORM IX - IN	 ILMO2.1

732



U.S. EPA - CLP	

WHC-SD-WM-DP-053 REV 0
9
	

EPA SAMPLE NO.
ICP SERIAL DILUTION

V28L
Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V25A

Matrix (soil/water): WATER
	

Level (low/med): LOW

Concentration Units: ug/L

Analyte
Initial Sample
Result	 (I) C

Serial
Dilution

Result	 (S) C
Differ-
ence

Aluminum_
Barium 
-Cadmium_

Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

251.29_
10.48
4.00_

22596.96_
6.00_
79.88_

-40.08-
1380.47_
37.70_
10.37_

_467202.72_
1004.64

_

U

U
_

_
_
_

444.15_
15.00_
20.00_

23257.65_
30.00_
55.00_

-190.00-
1516.20_
35.18_
30.00_

_461948.08_
1002.16

_
U
U

U
U

_

U
_

76.7_
_100.0_

2.9

_100.0
_100.0_
_9.8_

6.7_
_100.0_
_1.1_

0.2

Q M
_ P

P
P
P
P
P
P
P
P
P
P_ P

FORM IX - IN
	

ILMO2.1
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U.S. EPA - CLP

13
PREPARATION LOG
	

WHGSD-WM-DP-053 REV 0

Lab Name WHC_PAL
	 Contract:

Lab Code
	 Case No.: 107AP	 SAS No.:	 SDG No.:V25A

Method: P

EPA
Sample
No.

Preparation
Date

Weight
(gram)

Volume
(ML)

LCS
PB
V26
V26D
V27
V27D
V28
V28D

08/16/93_
_08/16/93_
_08/16/93_
_08/16/93_
_08/16/93_
_08/16/93_
_08/16/93_
08/16/93

25_
25
25
25_
25
25_
25
25_

FORM XIII - IN

794

ILMO2.1



U.S. EPA - CLP

14
ANALYSIS RUN LOG	

WHGSD-WM-DP-053 REV 0

Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP
	

SAS No.:	 SDG No.:V25A

Instrument ID Number: ICP-1
	

Method: P

Start Date: 09/09/93
	

End Date: 09/09/93

EPA
Sample
No.

D/F Time °s R

Analytes

A
L

X
X

X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

B
A

X
X

X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

C
D

X
X

X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

C
A

X
X

X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

-_-_-_-_-_-_-_-_-

C
R

X
X

X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

F
E

X
X

X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

P
B

X
X

X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

M
G

X
X

X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

M
N

X
X

_
X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

_-

A
G

X
X

_
X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

__-

N
A

X
X

_
X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

Z
N

X
X

X
X
X

X

X
X
X

X
X
X
X

X
X
X
X
_
_
X
X

_--

_

_
_

_

_

_

_
_

_

_
_

_-

_

_
_

_

_

_

_
_

_

_
_

_-

_

_
_

_

_

_

_
_

_

_
_

_-

_

_
_

_

_

_

_
_

_

_
_

_-

_

_
_

_

_

_

_
_

_

_
_

__-

_

_
_

_

_

_

_
_

_

_
_

_

_
_

_

_

_

_
_

_

_
_

_--

_

_
_

_

_

_

_
_

_

_
_

__-

_

_
_

_

_

_

_
_

_

_
_

_

_
_

_

-_
_

_

_
_

_

_
_

_

_
_

_

-_
_

_

_
_

_

_
_

_

_
_

_

-_

_

_
_

_

_
_

ICV
ICB
ICSA
RINSE_
PB
LCS
V26L
V26D
V26A

'L
/D

CCV1
CCB1
V28L
V28D
V28A
V26
V265
V27
V27D
ZZZZZZ_
V28
V285
CCV2
CCB2

RINSE_
CCV3
CCB3

V27A5.00

ICSA1.00

1.00
1.00
1.00
1.00
1.00
1.00
5.00
5.00
5.00
5.00
5.00

1.00
1.00
5.00
5.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00

1321
1322
1324
1326
1328
1331
1335
1337
1341
1348
1351
1358
1401
1403
1405
1409
1413
1417
1421
1427
1431
1435
1440
1444
1450
1452
1454
1457
1459
1501

FORM XIV - IN	 ILMO2.1
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY	
MC-SO-WM-DP-053 REV 0

ANALYTICAL BATCH
Lab Segment Serial No. 	 Customer ID:
V24428	 BATCH #1527	 107-AP

Analysis: 	 Sample Prep:
ICP	 i	 ;WATIZ R DIGES

Instrument:

Technologist:

WB39939

TA FRAZIER

Procedure/ Rev: LA-505-151/D-0

Date:	 09/09/93

Starting Time: 13:OOPM Temperature	 N/A

Ending Time: 15:15PM Chemist:	 B. WELS

Comments:

Description Lab ID

1 INITIAL UNDIG LMCS STDS ---

2 DIGESTED REAGENT BLANK V25-8650

3 DIGESTED LMCS STD V24-8550

4 107-AP	 SAM	 107-AP-C V26-8750

5 107-AP	 DUP	 107-AP-C V26-8850

6 107-AP POST SPK 107-AP-C ----

7 107-AP	 SAM	 107-AP-D V27-8750

8 107-AP	 DUP	 107-AP-D V27-8850

9 107-AP POST SPK 107-AP-D ----

10 CCV CCB ----

Description Lab ID

11 107-AP	 SAM	 107-AP-E V28-8750

12 107-AP	 DUP	 107-AP-E V28-8850

13 CCV CCB ----

14

151
1

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

ICPSST4	 (CCV) 25N10C	 DIRECT DIRECT

SPIKE - ICPSST4 25N10C	 1ML 5ML

79 G

A-6000-881 (03192)



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHGSD-WM-DP-053	 REV 0

I

i

4

I Sa-!	 p me

I

ssem-	 -em	 ,

BESTAVAILABLE COPY

sm gal No SamDl! PP.,, Gale Time IssVlE Prrprrly

V	 25.-8650 107-AP 8- 3-93 8:36 25
Derermmarren Me mot 9ancaro Res Wt unns Cnarge Coee Ream

ICP LA-505-151 uG/ML N1L17 0
msa ple sue Cpftomar ID

?
	 ^— BLK

RemPY3. Di ICUIIL pnf. RISUIIf'

REAGENTT BLANK

CONif'LETED 9 J2J93
SEE WARD'S PACKAGE

Fna

1

F	 YSI - $ P

03

ly3 1 .3 Fnllyfl - a Yfl

Mq
HIS HIS HIS

-I

	

1
J	 3

Dal! Trme Complaep Lae Uml Mqr

P

5lr01 NO	 sample Pont Date	 Time Ifaulp	Priority

V	 24.-85501	 '107-AP	 8- 3-93	 8:31	 25
Dere r mmnron	 Melnop Sunoa.o	 Resun Umis	 Cnarge Cope	 Rervnf

ICP	 LA-505-151	 %RECOVERY	 N1L17	 0
sample sue

-

Cusmmv ID

7	 yd vY• C
s.,L	 c	 /ou	 ,^..	 ,.,r .:ZS	 ,)F: STD

Remn3s. Calndatrons Resuns

let STp Digested STD
U^	 - ^J' 	̂ COMPLETED I J^.J^3
=^^'^r^ as^%^c.	 SEE WARD'S PACKAGE

Fns UY	 1 Fmryst - 7 Analyst - a Analyst 	 5

HIS HIS
HIS HIS Nr!

Dare Trme Cornprell p Lap Unu Mgr



INDUCTIVELY COUPLED PLASMA ANALYSIS — ACID DIGESTION

WHC-SD-WM-DP-053	 REV 0

s.-aeoG-	 o a]I

se-!!	 I	 iR-	 !]I

BESTAVAILABLE COPY

Se^^al No Sample  point Dale Time IssueG P'..,."P'..,."

V	 26.-8750 107—AP 8— 3-03 8:45 25
De^,e^m^naeo n 	MemeGSUnG^GE ResultUnns Charge Code Reruns

ICP LA-505-151 uG/ML N1L17 0
$ample 5¢<	 Of: s s,CusCustomCustom ID

? .S,vL i„ 	 — 107—AP—C
Remarks. Lakwaeons. P<sWU'

CDMPLETED.22. 12J^3
SEE WARD'S PACKAGE

0
g nalysl na .	 .2 Analyst - 3 Analyst - a .analyst - 5

Mrs Mrs Mrs Nr3 Rrs

D ne Time CompCompletedG Lab Unn Myr

3
:^^ o

Sill 	 $amPlf Point	 Data Tima Issued	 PnOrgy

V	 26.-88501	 107—AP	 8— 3-93	 8:45	 25
DlfermiMUpn MethodG Standard Result Unnf GMrge LOG! Falln!

ICP LA-505-151 uG/P7L N1L17 0
Sample Sae JF q LutlOmlr ID

? 107—AP—C
Remarks . LililiOna. Resurt3

DUPLICATE SAMPLE

COMPLETED 9^^^^
SEE WARD'S PACKAGE

0
(Ana	 . } gnalyal - ] Analyst - a Analyst - 5

N.a Mrf
Mrs Mks MI

v/D
c).,. T.m< Completed Lae Uml Mqr



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHGS[)-WM-DP-053	 REV 0

I

I

I

5..6e	 tear

I	
I

I

I

54-	 t	 eat

BESTAVAILABLE COPY

$coal No S."'. 	Poem Dale T.I. issues Pnomy

V	 27.-8750 107-AP S- 3-93 8:55 25
De^erm^nanon	 MemoO sunoa r0 Result Unns ge Code Remns

ICP	 LA-505-151 uG/ML 17 0
$ample $ue	 , r = S

±107L
omer ID

?	 .c .v ^i^ C  -)	 ,,^ rjMQnip -AP-D
q<madf. Caic Warrens. PetWts

COMPLETED^J^J°1^

SEE WARD'S PACKAGE

ktta

Analyst- J Analytt - t Anelyfl - $

Mq Hrf H. "a Hr

e 93
Due	 Tama ComCleteO	 Lab Vmr Y1,1

q3

$coal No sample Poem Due Time lssueO Pnonty

V	 27.-88501 107-AP 8- 3-93 8:55 25
D<IlrmiNnOn MlIn00$LnOYO Result Unn3 CMrge Code Rervnt

ICP LA-505-151 uG/ML N1L17 0
sampe sve /V a t Caslomu ID

?	 j,r[.	 .a F.i,.c -/ 107-AP-D
Remarw3. Cncrdaeona. Pesu¢t

DUPLICATE SAMPLE
COMPLETEDIJ1`' J`

SEE WARD'S PACKAGE

to

/ --• An,	 t .2 Pn<IY31 . 3 AM l yil - a
Analyst

	 5

Hra Hq HIS WE Hr3

Due Tmre Come lae6 Lao Une Mgr



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHGSD-WM-DP-053	 REV 0

i
slce	 t ,	 loem

s.oe 	 ^P	 oem

Dare	 Time Com peted	 Lae Una Mgt	

COPYBESTAVAILABLE

Se p al No $amble vo , m Care Time Issues PriorityPriority

V	 28.-8750 107-AF 8- 3-53 8:57 25
Derer^nasen rdemoD $rancare Peyun Umu Cnerge Dooe Penms

ICP LA-505-151 uG,^L N1L17 0
$ample Sae	 D	 zs Cuslemar ID

?	 5r  ^-+ a>;.c ^/t]]Q iyt 5J 107-AP-E

Pemlrks. bRWaeens. Resuns

COMPLETED11 1 ►D
SEE WARD'S PACKAGE

x An ' 9 - 2 analystyst - ] Analyst - ! Anslylt - 5

Hrf His His Hrs Hr

^ iv 43
Datae T.,*v Com p leve Lae Unit Mgtr

$!WI NO	 So
	

Pie PO
i
nt	 Dli!	 Time ISyufE	 Priority

 28.-8850	 107-AP	 8- 3-93	 8:57	 25
Dev,nlrmn	 Memos Suneuo	 Resmr UUnits Cnsrge 

C0 

6

a	 Rexurn

ICP	 LA-505-151	 uG/ML	 N1L17	 0
$amDl<$ae	 6,c6,c c p	 p	 -	 n	 Cuarome. rD

?	 S, L	 ,'.x	 ?>,.e^ 	 107-AP-E

Pemans. Umidu^om. Pesul!s

DUPLICATE SAMPLE
COMPLETED-179 /9^
SEE WARD'S PACKAGE

41	 - 	 nlll 	 ]	 Anilyil' 3	 Anllyst' a	 Analy{t 	 5

Y

HIS	 HrS	 Hry	 Hri	 Nri

^`' iv	 X33



Identity 1: NP-284	 Identity 2: WP-284	 1:18 PM September 9, 1993

Task name TNC93
WHC-SD-WM-DP-053 REV 05	 ± Weight 1.0000 Solution Volume 1.00

0,	 ak Integrations	 :	 3 Off-Peak

----------------------------------------------------------------------

Integrations : 1

Zr Sr Bi Si AL Co Cu Li

(ppb) (ppb) (PPb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -5.633 0.473 -40.359 386.739 170.897 41.035 9.720 0.655

S.D. 2.713 0.188 16.625 2.403 5.532 3.152 0.760 0.675

% R.S.D. 48.155 39.736 41.193 0.621 3.237 7.682 7.822 102.988

Zn Ni La Fe Ca Cr Nd u
(ppb) (ppb) (ppb) (ppb) (ppb) (PPb) (ppb) (ppb)

Mean 3.972 18.368 10.771 -82.228 26.262 7.678 5.051 89.215

S.D. 0.274 2.665 2.344 4.205 0.220 1.229 13.740 26.227

% R.S.D. 6.889 14.510 21.761 5.114 0.838 16.000 272.001 29.397

Ce Sm Be P S Mg As Na

(ppb) (ppb) (ppb) (ppb) (PPb) (ppb) (ppb) (ppb)
Mean -13.100 3.527 29.091 -2.921 10.095 0.176 21.171 126.218

S.D. 3.779 11.226 0.116 20.434 10.905 0.102 7.116 2.470

% R.S.D. 28.848 318.276 0.397 699.475 108.031 57.733 33.613 1.957

Mo Se Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -0.988 -3.164 0.029 63.665 0.235 11.240 38.301 121.467

S.D. 2.872 7.639 0.799 12.922 0.538 0.314 4.045 30.490

%	 D. 290.691 241.443 2778.572 20.296 228.488 2.796 10.560 25.101

Mn Sb V Be TL

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean 12.776 -5.021 126.102 29.848 7.558

S.D. 0.274 24.204 1.297 0.635 20.530

% R.S.D. 2.141 482.018 1.029 2.127 271.645

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEM T THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 	 TO

y - Vo S

`/	
j

1



Identity 1: ICV	 Identity 2: Quality Control 	 1:20 PM September 9,

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume	 1.00

On-Peak Integrations : 3 	 Off-Peak Integrations : 1

_------------ __ __________------------

	 __________ _

-'•-------- ^ Zr	 Sr	 ` Bi	 Si	 Al

(PPb )	 (PPb)	 (PPb)	 (PPb)	 (PPb)

Mean	 4932.430	 5128.739	 4736.306	 5763.580	 4885.111

S.D.	 12.170	 13.824	 8.447	 13.522	 16.250

2 R.S.D.	 0.247	 0.270	 0.178	 0.235	 0.333

1993	
WHI

4 Co

(PPb)
4864.315

9.127

0.188

^SL)vM.L

\ Cu

(PPb)
4849.719

15.614

0.322

IP-053 REV 0

Li

(PPb)

5040.319

24.700

0.490

Mean

S .D.

% R.S.D

Mean

S .D.

% R.S.D

Mean

S .D.

% R.S.D

Mean

S .D.

% R.S.D

2n

(ppb)

4941.063.

28.064

0.568

Ce

(ppb)

4831.907

3.993

0.083

V Mo

(ppb)

4959.807

18.602

0.375

V Mn

(ppb)

4910.242

11.370

0.232

Ni

(PPb)

4926.127

11.626

0.236

Sm

(ppb)

5060.292

8.565

0.169

Se

(ppb)

2851.235

13.265

0.465

Sb

(ppb)

4668.222

36.711

0.786

V La

(ppb)

5268.155

2.371

0.045

Ba

(ppb)

5002.643

12.996

0.260

\j
Ag

(ppb)

4943.032

12.952

0.262

'^v V

(ppb)

4784.518

12.659

0.265

V Fe

(PPb)

5029.323

24.446

0.486

^P

(pPb)

5502.628

108.982

1.981

"Ir.
 Pb

(ppb)

4917.942

14.415

0.293

Be

(ppb)
5059.581

16.293

0.322

\4 Ca

(ppb)

5265.091

16.308

0.310

^S

(ppb)

5043.744

60.602

\ 1.202

4
Ti

(ppb)

4818.765

12.926

0.268

V Tl

(ppb)

4604.333

9.005

0.196

'vCr

(ppb)
4979.990

15.324

0.308

Mg

(PPb)
4898.148

12.001

0.245

Cd

(PPb)
4892.171

18.442

0.377

\,

(PPb)
5038.132

36.985

0.734

"As

(PPb)
4950.507

43.651

0.882

B

(PPb)
4942.744

16.394

0.332

u

(ppb)

-16.521

40.062

242.487

Na

(PPb)
5068.965

32.427

0.640

^I K

(PPb)
5007.597

43.640

0.871

?i'	 4

D

i

O u.	 x



Identity , l: ICB	 Identity 2: Quality Control 	 1:22 PM September 9, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume :	 1.00	 WHC-SD-WM-DP-053 REVD
r	 ak

___________________________________

Integrations :	 3 Off-Peak Integrations	 :
_______________________________

1

Zr Sr Bi Si At

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean -2.310 1.629 -2.399 6.389 24.062

S.D. 3.131 0.495 19.634 2.364 20.424

% R.S.D. 135.570 30.410 818.273 37.003 84.879

2n Ni La Fe Ca

(ppb) (ppb) (PPb) (ppb) (ppb)

Mean -4.536 0.819 10.782 -106.538 -3.022

S.D. 0.847 1.363 6.194 3.212 0.582

% R.S.D. 18.661 166.440 57.447 3.014 19.254

Ce Sm Be P 5

( ppb ) (ppb) (ppb) (ppb) (PPb)

Mean -15.306 -17.853 2.047 -42.247 -12.261

S.D. 23.104 20.204 0.626 18.021 8.243

% R.S.D. 150.945 113.170 30.578 42.657 67.230

Mo Se Ag Pb Ti

(ppb) (PPb) (ppb) (ppb) (PPb)

Mean 9.835 -35.316 0.013 29.720 2.641

S.D. 2.626 8.535 1.980 12.490 0.708

% R.S.D. 26.704 24.169 15373.385 42.025 26.810

Mn Sb V Be Tt

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean 1.766 -37.209 0.708 2.186 -4.289

S.D. 0.277 12.195 1.123 0.385 39.776

% R.S.D. 15.683 32.776 158.661 17.625 927.475

Co Cu Li

(ppb) (ppb) (ppb)

3.324 0.377 1.310

1.542 1.437 0.766

46.391 381.494 58.459

Cr Nd U

(PPb ) (PPb) (ppb)

-7.371 0.031 118.953

3.071 20.944 78.680

41.667 - 67887.144 66.144

Mg As Na

(PPb ) (PPb) (ppb)

1.529 9.964 6.630

0.444 6.124 5.470

29.038 61.456 82.492

Cd B K

(ppb) (PPb) (ppb)

3.995 10.951 90.246

1.931 1.212 37.643

48.327 11.072 41.712

803



Identity 1: ICSA-I	 Identity 2:	 ICSA 1:24 PM September 9, 1993

Task name : TWC93

WHG8D-WM-DP-053 REVDSample Weight :	 1.0000 Solution Vo(ume : 1.00

On-Peak Integrations :	 3

---------------------------------------

Off-Peak Integrations

----------- ----

1

------------- ---

Zr Sr Bi Si AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 0.656 0.037 14.424 38.046 17.257 -3.143 0.941 0.905

S.D. 2.579 0.205 17.339 4.769 3.551 2.570 0.543 0.532

% R.S.D. 393.091 550.733 120.207 12.535 20.579 81.793 57.712 58.812

Zn Ni La Fe Ca Cr Nd u

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (pPb) (PPb)
Mean -4.288 -3.146 12.062 -99.510 17.134 -3.174 29.278 247.819

S.D. 0.305 0.981 3.994 5.997 0.085 2.753 25.630 43.209

% R.S.D. 7.120 31.195 33.112 6.026 0.496 86.738 87.542 17.436

Ce -Sm Be P S Mg As Na

(PPb ) (pPb) (PPb) (Ppb) (PPb) (PPb) (PPb) (PPb)
Mean 16.026 -34.482 2.054 -26.517 24.668 1.000 -3.757 435922.519

S.D. 4.545 11.226 0.236 42.537 10.958 0.102 5.722 1504.626

% R.S.D. 28.362 32.558 11.515 160.416 44.422 10.188 152.310 0.345

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 2.678 -20.634 1.682 10.478 0.895 1.797 5.450 124.936

S.D. 1.559 4.914 0.295 5.532 0.708 2.099 .2.250 7.949

% R.S.D. 58.188 23.814 17.515 52.793 79.119 116.786 41.283 6.362

Mn Sb V Be TL

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 0.383 -41.232 2.548 0.757 98.490

S.D. 0.209 14.885 1.607 0.252 21.141

% R.S.D. 54.557 36.101 63.090 33.333 21.465

fit•



Identity 1: XXX	 Identity 2: Rinse 1:26 PM September 9, 1993

Task name : TWC93

sample Weight :	 1.0000 SoLotion Votu	 : 1.00 WHC-SD- DP-053'WM- REVO0	 k Integrations :	 3

-.	 -----------------------------------------------------------------

Off-Peak Integrations : 1

Zr Sr Bi Si AL Co Cu Li

( pPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (Ppb) (Ppb)
Mean -0.894 -0.274 -11.225 12.525 15.127 -2.055 0.251 0.343

S.D. 0.446 0.254 12.023 2.080 1.979 0.363 0.326 0.329

% R.S.D. 49.919 92.821 107.115 16.603 13.081 17.647 129.706 95.729

Zn Ni La Fe Ca Cr Nd u

(PW) (PPb) (PPb) (Ppb) (Ppb) (PPb) (PW) (PPb)
Mean -6.748 2.333 12.164 -110.571 -7.692 -5.835 -15.190 244.515

S.D. 0.310 4.101 0.030 3.013 0.083 1.536 13.060 28.616

% R.S.D. 4.598 175.772 0.245 2.725 1.084 26.316 85.979 11.703

Ce Sm Be P S Mg As Na

(PPb ) (PPb) (PPb) (Ppb) (PPb) (PPb) (PPb) (PPb)
Mean 24.039 -15.477 0.798 -85.505 -13.555 -0.294 -9.977 110.155

S.O. 5.775 4.945 0.255 47.190 9.060 0.000 3.893 26.139

% R.S.D. 24.024 31.951 31.926 55.191 66.836 0.000 39.026 23.729

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 1.243 -54.705 -0.260 36.255 1.904 2.309 4.900 159.627

S.D. 2.571 6.509 0.404 4.887 0.682 0.873 1.394 10.407

% R.S.D. 206.795 11.899 155.726 13.479 35.827 37.819 28.442 6.520

Mn Sb V Be TL

(PPb ) (PPb) (PPb) (PPb) (PPb)
Mean 0.348 -62.356 0.708 0.757 99.894

S.D. 0.405 50.614 1.123 0.000 26.020

% R.S.D. 116.581 81.170 158.661 0.000 26.048

me



WHGSD-WM-DP-053 REV 0
AL

(PPb)

153.790

34.384

22.358

Ca

(PPb)
4311.615

29.791

0.691

S

(PPb)

26.235

18.095

68.972

Ti

(Ppb)

4.736

3.953

83.454

T(

(PPb)

200.319

187.353

93.527

Co Cu Li

(PPb ) (PPb) (PPb)
1.450 10.033 1.997

4.846 3.776 3.270

334.090 37.639 163.802

Cr Nd u

(PPb ) (PPb) (PPb)

-0.614 25.368 555.115

4.768 43.708 550.761

776.213 172.297 . 99.216

Mg As
Me

(PPb ) (ppb) (ppb)

281.775 21.677 614.582

1.836 5.839 49.034

0.652 26.935 7.978

Cd B K

( ppb ) (PPb) (PPb)
3.182 164.055 216.866

3.620 3.208 107.526

113.748 1.955 49.582

Identity 1: V25 Dig BLk 107-AP Identity 2: Direct Acid Digest
	

1:28 PM September 9, 1993

Task name : TWC93

Sample Weight :	 1.0000 SoLution Volume : 1.00

On-Peak Integrations :	 3
------------------------------------------------------------

Off-Peak Integrations 1
----------

Zr Sr Bi Si

(PPb ) (PPb) (PPb) (PPb)

Mean 7.655 5.547 40.314 1949.899

S.D. 8.982 1.066 42.077 27.036

% R.S.D. 117.339 19.219 104.375 1.387

Zn Ni La Fe

(PPb ) (PPb) (ppb) (ppb)

Mean 175.877 7.859 13.418 -35.682

S.O. 2.113 3.596 8.318 5.234

X R.S.D. 1.202 45.750 61.990 14.669

Ce Sm Be P

( ppb) (PPb) (ppb) (PPb)

Mean 72.695 -291.042 2.690 -57.977

S.D. 105.646 111.026 2.464 29.690

% R.S.D. 145.328 38.148 91.599 51.210

Mo Se Ag Pb

( ppb ) (ppb) (PPb) (ppb)

Mean 4.485 3.178 6.520 21.229

S.O. 2.958 49.000 6.285 29.539

% R.S.D. 65.963 1542.030 96.394 139.146

Mn Sb V Be

(ppb) (PPb) (ppb) (PPb)

Mean 8.433 40.243 3.256 0.925

S.D. 0.598 35.747 7.403 0.146

% R.S.D. 7.086 88.829 227.395 15.746

E



AI

(PPb)

5878.013

92.188

1.568

Co

(PPb)

9514.271

177.585

1.867

Cu

(PPb)

4736.539

28.600

0.604

Li

(PPb)

9418.413

26.988

0.287

U

(PPb)

9978.853

640.148

6.415

Na

(ppb)

11456.582

57.963

0.506

K

(PPb)

4100.446

122.735

2.993

Ca

(ppb)

13927.561

142.782

1.025

S

(PPb)

4847.982

113.612

2.343

Ti

(PPb)

4950.268

66.411

1.342

T 

(ppb)

3496.917

199.687

5.710

Cr

(ppb)

4962.483

108.106

2.178

Mg

(ppb)

5392.415

91.298

1.693

Cd

(ppb)

9710.471

212.691

2.190

Nd

(ppb)

9866.570

112.401

1.139

As

(ppb)

4929.565

85.852

1.742

8

(PPb)

6343.684

60.721

0.957

1:31 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0

Identity 1: V24 Dig Std 2.5-25m1 Identity 2: 13N10C,21B48C,14N10D

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume	 1.00

0-	 ik Integrations : 3	 Off-Peak Integrations : 1

-----------------------------------------------------------------

Zr	 Sr	 Bi	 Si

(PPb )	 (PPb)	 (PPb)	 (PPb)

Mean	 10004.114	 9746.257	 9220.897	 27184.244

S.D.	 142.803	 96.658	 146.807	 382.723

% R.S.D.	 1.427	 0.992	 1.592	 1.408

Zn Ni La Fe

(PPb) (PPb) (ppb) (ppb)

Mean 9323.191 5017.696 10098.947 5077.021

S.D. 110.273 109.297 131.352 84.353

% R.S.D. 1.183 2.178 1.301 1.661

Ce Sm Be P

(PPb ) (ppb) (PPb) (PPb)

Mean 9505.014 9203.261 9774.158 10418.297

S.D. 236.877 187.849 79.548 491.598

% R.S.D. 2.492 2.041 0.814 4.719

Mc, Se Ag Pb

(PPb) (ppb) (ppb) (PPb)

Mean 10004.955 2879.467 5833.059 9801.247

S.D. 192.320 101.992 46.299 236.202

% R.S.D. 1.922 3.542 0.794 2.410

Mn Sb V Be

(PPb ) (PPb) (PPb) (PPb)

Mean 4911.233 5137.960 10021.078 10097.637

S.D. 79.508 45.398 164.887 160.568

% R.S.D. 1.619 0.884 1.645 1.590

M



WHC-SD-WM-DP-053 REV 0

Co Cu Li

(PPb ) (PPb) (PPb)
1.269 0.251 0.156

2.604 0.326 0.602

205.206 129.706 385.303

Cr Nd U

(PPb ) (PPb) (PPb)
2.764 -23.192 102.432

2.128 8.667 49.893

76.980 37.369 48.709

Mg As Na

(PPb ) (PPb) (PPb)
47.109 0.728 91300.457

0.102 8.154 598.888

0.216 1119.893 0.656

Cd B K

(PPb ) (PPb) (PPb)
3.433 94.603 3118.710

1.626 1.604 41.737

47.359 1.695 1.338

_ ^^9 w s
Identity 1: V26	 Sam 107-AP-C Identity 2: 5ml in 25m1 Acid Dig 	 1:34 PM September 9, 1993

Task new : TWC93
Sample Weight :	 1.0000 Solution Volume 1.00

On-Peak Integrations :	 3 Off-Peak Integrations	 : 1

Zr Sr Bi S1 Al

• (PPb) (PPb) (PPb) (PPb) (PPb)

Mean -2.056 1.443 -5.371 1225.281 42.688

S.D. 0.894 0.151 19.332 3.947 2.102

% R.S.D. 43.486 10.452 359.949 0.322 4.923

2n Ni La Fe Ca

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 82.849 -0.564 16.224 -100.547 294.052

S.D. 4.580 3.013 4.060 3.404 1.105

Y R.S.D. 5.528 533.776 25.024 3.386 0.376

Ce Sm Be P S

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 1.439 -44.776 1.483 826.844 470.408

S.D. 16.963 16.629 0.361 41.432 10.880

% R.S.D. 1178.495 37.138 24.311 5.011 2.313

Mo Se Ag Pb Ti

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 3.791 -14.804 1.518 9.027 0.585

S.D. -1.119 4.909 1.221 5.520 0.242

% R.S.D. 29.522 33.158 80.461 61.151 41.455

Mn Sb V Be TL

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 0.505 -59.338 -0.424 1.093 -11.733

S.D. 0.317 57.992 1.365 0.291 15.855

% R.S.D. 62.708 97.732 321.739 26.647 135.127

ffe



J's

Identity 1: V26	 Dup 107-AP-C	 Identity 2: 5ml	 in 25m( Acid Dig 1:37 PM September 9, 1993

Task new : TWC93

WH&M-MP-053 REV 0Sample Weight :	 1.0000 Solution Volume : 1.00

ak Integrations	 : 3	 Off-Peak
__________________________________________________________________

Integrations	 : 1

_

Zr Sr Bi Si 4L Cc Cu Li

(Ppb ) (PPb) (PPb) (PPb) (Ppb) (PPb) (PPb) (PPb)

Mean -1.020 2.040 -19.780 1129.653 47.177 2.055 -1.003 0.250

S.D. 1.342 0.078 15.945 10.734 5.711 1.108 1.036 0.301

% R.S.D. 131.578 3.808 80.616 0.950 12.105 53.913 103.306 120.459

Zn Ni La Fe Ca Cr Nd u

( pPb ) (pPb) (pPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 63.124 4.094 13.456 -92.713 965.031 -2.355 8.872 132.170

S.D. 0.295 2.378 4.662 3.530 1.450 3.030 4.105 63.730

% R.S.D. 0.468 58.083 34.647 3.808 0.150 128.684 46.262 48.218

Ce Sm Be P S Mg As Na

( pPb ) (pPb) (PPb) (pPb) (PPb) (PPb) (PPb) (PPb)
Mean 11.619 -110.499 1.315 948.752 532.614 99.512 -6.094 93435.848

S.D. 18.313 5.486 0.373 24.559 5.534 0.102 6.875 206.539

% R.S.D. 157.620 4.965 28.392 2.589 1.039 0.102 112.806 0.221

Mo Se Ag Pb Ti Cd B K

(Ppb ) (PPb) (PPb). (pPb) (PPb) (ppb) (PPb) (PPb)
Mean 0.074 -2.667 1.601 17.098 0.662 -0.099 71.152 3285.223

S.D. 2.606 37.599 0.770 3.480 1.015 0.668 0.937 23.464

% R.S.D. 3516.470 1409.576 48.112 20.351 153.263 671.462 1.317 0.714

Mn Sb V Be TL

(Ppb ) (pPb) (pPb) (PPb) (PPb)

Mean 1.404 -34.191 -1.698 0.084 32.193

S.D. 0.509 6.282 0.649 0.291 15.751

% R.S.D. 36.227 18.372 38.197 346.340 48.926



In -O

va6 r S i g k .

.Identity 1! -72.7,	 107-AP-D Identity 2: 5ml in 25m1-1ml in 41	1:41 PM September 9, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00

On-Peak Integrations. 	 :	 3
----------------------- .----------------

Off-Peak Integrations	 :
.-----------------------------

1

Zr Sr Bi Si Al

(ppb) (ppb) (ppb) (PPb) (PPb)

Mean 989.627 1031.993 910.227 2575.100 1023.897

S.D. 2.805 2.330 16.883 4.362 10.393

% R:S.D. 0.283 0.226 1.855 0.169 1.015

2n Ni La Fe Ca

(ppb) (ppb) (PPb) (PPb) (PPb)
Mean 974.807 986.671 1060.618 925.312 1334.339

S.D. 3.063 5.677 8.037 1.728 3.462

% R.S.D. 0.314 0.575 0.758 0.187 0.259

W C-SMM-DP-053 REV 0

Mean

S.D.

% R.S.D

New

S.D.

% R.S.D.

Mean

S.D.

% R.S.D

Ce

(ppb)

989.270

10.978

1.110

No

(ppb)

994.625

6.790

0.683

Mn

(PPb)
984.779

3.885

0.394

Sm

(ppb)

998.093

7.127

0.714

Se

(ppb)
533.850

13.047

2.444

Sb

(ppb)

929.426

26.821

2.886

Be

(PPb)

1005.233

2.608

0.259

AS

(ppb)

638.830

7.372

1.154

V

(ppb)

961.121

2.364

0.246

P

(PPb)
1935.818

37.924

1.959

Pb

(PPb)

989.763

35.487

3.585

Be

(ppb)

1020.139

2.576

0.253

S

(ppb)

1441.470

19.663

1.364

Ti

(PPb)

969.769

2.859

0.295

TL

(ppb)

960.086

36.458

3.797

Co

(ppb)

977.275

2.722

0.278

Cr

(PPb)
997.759

4.475

0.449

Mg

(PPb)
1034.055

2.869

0.277

Cd

(ppb)
977.186

6.953

0.711

Cu

(ppb)

978.121

2.505

0.256

Nd

(PPb)
1017.227

20.839

2.049

As

(ppb)

1003.093

20.689

2.062

8

(ppb)
1086.982

2.240

0.206

Li

(ppb)

1003.273

3.354

0.334

U

(ppb)

138.779

26.227

18.898

Na

(PPb)
93069.714

265.921

0.286

K

(PPb)

4159.419

25.668

0.617



Sflm '4^ 15 3
Identity 1: V27	 'Nq	 107-AP-D	 Identity 2: 5ml in 25mL-lmL	 in Y 5 1:44 PM September 9, 1993

Task name : TWC93

Samp le Weight	 1.0000 Buluti ,

Itiak0	 k Integrations	 3 Off-Pe

ak

IntegrationsIntegrt

I

1 WHC-SD-WM-DP-053 REVD

Zr

--- .	 -----------------------------------------------------------------
Sr Bi Si AL Co Cu Li

(ppb) (ppb) (PPb) (PPb) (PPb) .(ppb) (ppb) (ppb)
Mean -1.279 1.032 -1.875 1387.563 61.724 -2.659	 - 1.693 1.809

S.D. 2.722 0.108 16.480 9.947 6.957 1.922 0.928 0.849

% R.S.D. 212.893 10.434 878.746 0.717 11.270 72.264 54.797 46.929

Zn Ni La Fe Ca Cr Nd U

(ppb) (ppb) (ppb) (ppb) (ppb) (PPb) (ppb) (ppb)

Mean 5.416 3.402 12.043 -102.275 491.011 -2.969 37.841 158.604

S.D. 0.385 2.930 10.689 2.610 1.532 4.651 9.002 86.418

% R.S.D. 7.108 86.110 88.761 2.551 0.312 156.660 23.788 54.486

Ce Sm Be P S Mg As Na

(ppb) (PPb) (ppb) (PPb) (ppb) (ppb) (ppb) (ppb)
Mean 30.564 -28.939 1.171 740.328 37.221 81.927 18.244 98729.797

S.D. 15.284 10.712 0.431 31.214 18.976 0.353 5.625 341.810

% R.S.D. 50.007 37.016 36.833 4.216 50.983 0.431 30.831 0.346

Mo Se Ag Pb Ti Cd B K

( ppb ) (ppb) (ppb) (PPb) (ppb) (ppb) (PPb) (ppb)
Mean -0.689 -42.565 1.425 10.082 0.391 0.041 159.505 3167.276

S.D. 1.293 5.311 0.296 -	 4.078 0.904 0.974 2.329 36.051

% R.S.D. 187.602 12.477 20.786 40.455 231.533 2375.465 1.460 1.138

Mn Sb V Be TL

(PPb ) (ppb) (ppb) (ppb) (PPb)

Mean 1.104 -24.133 1.133 0.168 89.424

S.D. 0.398 26.821 0.849 0.291 44.100

% R.S.D. 36.086 111.139 74.975 173.188 49.316

Sit



Identity 1: V27	 Dup	 107-AP-D	 Identity 2: 5mL	 in 25m1-lml	 in 4 1:51 PM September 9, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00 WHGS0-WM-DP-053 REVO
On-Peak Integrations : 	 3

----------------------------------------------------------------------

Off-Peak Integrations : 1

Zr Sr Bi Si AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean -0.890 1.604 -7.717 1256.437 36.131 0.242 3.700 1.591

S.D. 1.359 0.114 17.673 6.148 8.350 3.413 0.287 0.648

% R.S.D. 152.791 -	 7.105 229.010 0.489 23.110 1411.851 7.766 40.750

Zn Ni La Fe Ca Cr Nd u

(PPb ) (Ppb) (PPb) (PPb) (PPb) (Ppb) (PPb) (PPb)
Mean 16.452 3.779 5.277 -96.169 593.018 1.024 51.083 204.864

S.D. 0.156 0.289 2.368 2.249 0.837 3.961 15.698 24.947

% R.S.D. 0.950 7.655 44.876 2.338 0.141 386.910 30.729 12.177

Ce SIR Be P S Mg As Na

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean 28.369 -29.731 1.371 838.641 61.808 91.396 -4.614 96552.697

S.D. 4.370 10.712 0.304 41.432 11.167 0.102 4.721 250.176

% R.S.D. 15.403 36.030 22.209 4.940 18.067 0.111 102.324 0.259

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (Ppb) (Ppb)

Mean -0.046 1.870 1.689 19.742 1.438 1.195 10.851 3115.241

S.D. 1.661 11.198 0.620 13.189 0.485 1.799 1.282 10.407

% R.S.D. 3638.526 598.777 36.681 66.807 33.698 150.569 11.812 0.334

Mn Sb V Be TI

( ppb ) (PPb) (PPb) (PPb) (PPb)

Mean 1.612 11.073 1.557 1.093 67.352

S.D. 0.357 28.521 1.531 0.385 20.824

% R.S.D. 22.123 257.585 98.310 35.250 30.918

S12



Mg

(Ppb)
1080.518

2.814

0.260

Cd

(PPb)
967.914

5.196

0.537

As

(ppb)

981.575

12.337

1.257

B

(PPb)
1145.784

2.893

0.253

Identity 1: V27 P.Spk	 . 107-AP-D	 Identity 2: 5ml	 in 25m1-lml	 in 4

Task name : TWC93

Samole Weight :	 1.0000 Solution Volume 1.00

ak Integrations :	 3
--	 -------------------------------------------------------------------

Off-Peak Integrations	 : 1

Zr Sr 81 Si

(PPb ) (PPb) (PPb) (PPb)
Mean 987.025 1032.752 942.284 2741.989

S.D. 1.914 2.548 28.352 3.171

% R.S.D. 0.194 0.247 3.009 0.116

Zn Ni La Fe

( ppb ) (ppb) (PPb) (PPb)
Mean 970.451 980.952 1060.654 926.579

S.D. 3.108 10.150 4.027 14.185

% R.S.D. 0.320 1.035 0.380 1.531

Al

(ppb

1042

7

0

Ca Cr Nd

(PPb ) (PPb) (PPb)
1576.958 995.916 1001.553

4.556 2.222 14.825

0.289 0.223 1.480

WHGSD-WM-DP-053 REV 0

Co	 Cu	 Li

(PPb )	 <PPb)	 (ppb)

	

.331	 973.407	 980.441	 1010.572

	

.408	 4.920	 2.643	 2.638

	

.711	 0.505	 0.270	 0.261

1:56 PM September 9, 1993

Mean

S.D.

% R.S.D

Mean

S.D.

% R.S.D

Mean

S.D.

% R.S.D

Ce

(PPb)
976.880

7.060

0.723

Me

(PPb)
987.344

7.464

0.756

Mn

(PPb)
978.765

4.004

0.409

Sm

(ppb)

991.758

15.087

1.521

Be

(PPb)
550.315

18.387

3.341

Sb

(PPb)
1017.942

63.608

6.249

Be

(PPb)
1006.421

2.520

0.250

Ag

(ppb)
698.016

7.682

1.101

V

(Ppb)
955.602

0.735

0.077

P

(PPb)
2010.537

47.679

2.371

Pb

(PPb)
996.688

28.147

2.824

Be

(ppb)
1014.254

2.242

0.221

S

(PPb)

1101.375

12.172

1.105

Ti

(PPb)
969.071

1.522

0.157

TL

(PPb)
906.017

7.806

0.862

u

(PPb)
138.779

55.192

39.770

Na

(ppb)

99802.277

212.847

0.213

K

(PPb)
4117.791

10.832

0.263

813



Identity 1: CCV	 Identity 2: Quality Control 2:01 PM September 9, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution VoLume : 1.00 WHC-SD-WM-DP-053 REV 0
On-Peak Integrations :	 3 Off-Peak
----------------------------------------------------------------------

Integrations 1

Zr Sr Bi Si AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 5065.371 5247.220 4904.006 5870.946 4963.978 5026.700 4944.528 5093.849

S.D. 21.100 31.882 1.609 19.731 36.911 18.503 21.249 36.322

% R.S.D. 0.417 0.608 0.033 0.336 -	 0.744 0.368 0.430 0.713

Zn Ni La Fe Ca Cr Nd U

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 5088.436 5081.350 5383.811 5156.058 5399.574 5135.294 5127.088 42.955

S.D. 28.806 26.415 12.033 17.834 23.167 39.135 41.247 58.084

% R.S.D. 0.566 0.520 0.224 0.346 0.429 0.762 0.804 135.218

Ce Sm Be P S Mg As Na

(PPb ) (Ppb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 4978.064 5132.351 5113.029 4649.268 4885.127 5040.594 5092.312 5149.814

S.D. 28.932 27.737 29.589 120.505 101.366 29.201 51.918 24.697

% R.S.D. 0.581 0.540 0.579 2.592 2.075 0.579 1.020 0.480

Mo Se Ag Pb Ti -	 Cd B K

(PPb ) (Ppb) (PPb) (PPb) (PPb) (PPb) (PPb) (ppb)

Mean 5101.267 2937.416 5010.340 4979.350 4950.307 5076.220 5029.946 5116.872

S.D. 45.550 32.139 23.449 23.551 29.069 21.190 19.028 16.727

% R.S.D. 0.893 1.094 0.468 0.473 0.587 0.417 0.378 0.327

Mn Sb V Be TL

(PPb ) (PPb) (PPb) (PPb) (PPb)
Mean 5050.170 4727.568 4922.650 5226.395 4660.202

S.D. 22.631 60.678 25.737 32.957 21.464

% R.S.D. 0.448 1.283 0.523 0.631 0.461

Ou



WHC-SD-WM-DP-053 REV 0

Co Cu Li

(PPb ) (PPb) (PPb)

4.109 2.759 1.841

2.043 0.392 0.564

49.718 14.191 30.646

Cr Nd u

(PPb ) (PPb) (ppb)

-1.433 47.405 313.904

1.546 9.462 66.002

107.855 19.960 21.026

Mg As Na

( ppb ) (PPb) (PPb)

1.764 -3.491 23.744

0.796 7.270 3.027

45.092 208.227 12.750

Cd B K

(PPb ) (PPb) (PPb)

3.553 9.451 149.220

1.847 3.035 28.972

51.969 32.113 19.416

Identity 1: CCB	 Identity 2: Quality Control	 2:03 PM September 9, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume 1.00

ak Integrations :	 3

-	 ------------------------------------

Off-Peak Integrations	 :

------------
1

------------------

Zr Sr Bi Si AL

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 3.246 1.642 18.688 22.031 31.733

S.D. 1.400 0.859 6.522 1.405 2.174

% R.S.D. 43.148 52.339 34.901 6.378 6.851

2n Ni La Fe Ca

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean -4.514 8.375 13.368 -105.156 -2.453

S.D. 1.322 0.654 2.312 1.309 0.869

% R.S.D. 29.278 7.805 17.293 1.244 35.436

Ce Sin Ba P S

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 44.383 9.862 2.995 -77.640 14.631

S.D. 7.004 6.285 0.802 27.245 2.033

% R.S.D. 15.782 63.730 26.787 35.092 13.896

Mo Se Ag Pb Ti

(PPb) (PPb) (PPb) (PPb) (PPb)

Mean 6.268 4.209 11.768 48.947 4.581

S.D. 1.979 14.334 0.557 10.075 0.934

% R.S.D. 31.578 340.553 4.731 20.583 20.381

Mn Sb _V Be TL

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 2.555 31.190 2.265 1.766 107.652

S.D. 1.150 28.521 0.884 0.757 30.582

% R.S.D. 45.013 91.444 39.025 42.857 28.408

815



Identity 1: V28	 Sam	 107-AP-E	 Identity 2: 5mL in 25mL-lmL	 in 4

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume 1.00

On-Peak Integrations	 3

------------------------------------------------------------------

Off-Peak Integrations :	 1

2r Sr Bi Si

(ppb) (ppb) (Ppb) (ppb)

Mean -17.790 6.243 -3.709 1050.283

S.D. 0.591 0.149 24.238 11.264

% R.S.D. 3.323 2.390 653.504 1.072

2n Ni La Fe

( ppb ) (Ppb) (PPb) (Ppb)
Mean 200.432 -0.892 4.015 -79.233

S.D. 0.244 1.180 0.053 3.212

% R.S.D. 0.122 132.324 1.324 4.053

Ce Sm Be P

(ppb) (Ppb) (ppb) (ppb)

Mean -202.474 -356.765 -2.032 803.248

S.D. 8.267 13.919 0.339 18.021

% R.S.D. 4.083 3.902 16.677 2.244

Mo Se Ag Pb

( ppb ) (Ppb) (Ppb) (ppb)
Mean 4.004 -31.065 -6.911 15.026

S.D. 1.709 7.894 0.265 21.550

% R.S.D. 42.692 25.410 3.832 143.418

Mn Sb V Be

(ppb) (Ppb) (ppb) (Ppb)
Mean 7.037 19.119 -9.057 1.177

S.D. 0.194 45.398 0.849 0.291

% R.S.D. 2.753 237.443 9.375 24.743

2:05 PM September 9, 1993

MCM-W N-053 REV 0

AL Co Cu Li

( Ppb ) (ppb) (ppb) (Ppb)
88.830 -0.000 7.023 1.560

5.440 1.542 0.498 0.108

6.125 12893567.479 7.086 6.927

Ca Cr Nd u

( Ppb ) (Ppb) (Ppb) (Ppb)
4651.530 -1.945 13.626 -865.715

16.255 2.787 23.274 22.893

0.349 143.270 170.800 2.644

S Mg As
Me

( ppb ) (ppb) (Ppb) (ppb)

79.157 303.241 13.513 92389.617

6.092 0.834 9.396 394.335

7.696 0.275 69.535 0.427

•Ti Cd 8 K

(ppb) (ppb) (Ppb) (ppb)
-4.537 0.061 62.052 3005.966

0.356 0.901 2.643 39.286

7.838 1475.680 4.259 1.307

TL

(ppb)
-322.764

23.852

7.390

•



Identity 1: V28	 Dup	 107-AP-E	 Identity 2: 5ml	 in 25m1-Iml	 in 4 2:09 PM September 9, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume 1.00 WHGSD-WM-DP-053	 REV':0
r	 yak Integrations :	 3 Off-Peak

----------------------------------------------------------------

Integrations	 : 1

Zr Sr Bi Si AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean -0.635 1.045 -18.684 1034.644 56.535 -0.544 5.769 0.562

S.D. 2.421 0.094 8.189 6.490 4.144 2.775 0.217 0.162

% R.S.D. 381.460 8.988 43.831 0.627 7.329 510.254 3.765 28.858

Zn Ni La Fe Ca Cr Nd U

(PPb ) (Ppb) (PPb) (PPb) (Ppb) (PPb) (Ppb) (ppb)
Mean 7.718 2.206 6.575 -97.206 459.731 -1.229 72.340 135.474

S.D. 0.334 0.763 6.126 3.212 0.077 4.876 21.998 69.625

% R.S.D. 4.327 34.585 93.162 3.304 0.017 396.864 30.409 51.393

Ce Sm Be P S Mg As Na

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (ppb)
Mean 9.454 -32.106 1.887 870.101 85.429 42.463 4.122 91963.554

S.D. 17.784 5.486 0.256 54.063 4.514 0.204 6.735 44.950

% R.S.D. 188.104 17.087 13.543 6.213 5.284 0.480 163.422 0.049

Mo Se Ag	 - Pb Ti Cd B K

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 3.378 -13.070 2.042 38.484 0.662 2.279 62.402 3196.763

S.D. 2.220 5.524 0.948 18.301 0.349 0.381 2.439 28.659

% R.S.D. 65.737 42.264 46.427 47.555 52.741 16.728 3.908 0.896

Mn Sb V Be It

(PPb ) (PPb) (ppb) (PPb) (PPb)
Mean 0.626 28.172 -2.547 0.757 93.624

S.D. 0.395 17.681 1.716 0.252 7.630

% R.S.D. 63.087 62.762 67.367 33.333 8.150

lhm



Identity 1: V28 P.Spk 107-AP-E Identity 2: 5ml in 25m1-Iml in 4

Task new : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00

On-Peak Integrations : 	 3 Off-Peak

----------------------------------------------------------------------

Integrations : 1

Zr Sr Bi Si

(PPb ) (PPb) (PPb) (PPb)

Mean 1013.310 1063.843 963.461 2491.625

S.D. 1.945 5.041 14.344 31.117

% R.S.D. 0.192 0.474 1.489 1.249

2n Ni La Fe

(PPb ) (ppb) (PPb) (PPb)
Mean 1248.090 997.158 1084.860 973.932

S.D. 9.126 6.888 4.020 7.990

% R.S.D. 0.731 0.691 0.371 0.820

2:12 PM September 9, 1993

WHGSD-WM-DP-053 REV 0

Co Cu Li

(PPb ) (PPb) (PPb)

986.642 1005.272 1027.854

2.746 4.250 6.913

0.278 0.423 0.673

Cr Nd U

(PPb ) (ppb)	 i (PPb)
1009.634 1020.673	 '., 72.694

5.224 9.824 58.084

0.517 0.962 79.902

Mg As Na

(PPb ) (PPb) (ppb)
1301.009 995.179 96221.071

5.471 10.853 529.773

0.420 1.091 0.551

Cd B K

( ppb ) (PPb) (PPb)
984.733 1067.631 4280.835

3.838 8.742 27.038

0.390 0.819 0.632

Mean

S.D.

% R.S.D

Mean

S.D.

% R.S.D

Mean

S.D.

% R.S.D

Ce

(ppb)
994.465

14.419

1.450

Mo

(ppb)

1017.734

12.364

1.215

Mn

(ppb)
1000.729

2.481

0.248

Sm

(PPb)
610.878

14.450

2.365

Se

(PPb)
567.472

22.499

3.965

Sb

(ppb)
901.262

45.297

5.026

Be

(ppb)
1033.245

4.904

0.475

Ag

(PPb)
717.379

1.333

0.186

V

(PPb)

979.945

3.806

0.388

P

(ppb)

1939.751

72.085

3.716

Pb

(PPb)
988.174

14.019

1.419

Se

(PPb)
1028.715

3.658

0.356

AL

(PPb)

1057.026

6.959

0.658

Ca

(PPb)

5738.183

27.550

0.480

S

(PPb)
1107.682

17.038

1.538

Ti

(ppb)
989.559

3.731

0.377

Tl

(PPb)
922.399

30.533

3.310



Identity 1: V26	 Sam	 107-AP-C	 Identity 2: 5ml 	 in 25ml 2:17 PM September 9,	 1993

Task name : TWC93

Sample Weight : 	 1.0000 Solution Voluae 1.00
WHMMM-DP-053 REV D-,akOr	 Integrations :	 3 Off-Peak

- ---------------------------------------------------------------

Integrations : 1

Zr Sr Bi Si AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 1.174 2.923 43.030 6254.884 230.263 13.295 4.013 0.842
S.D. 2.367 0.197 22.157 11.653 4.048 1.408 0.752 0.408
% R.S.D. 201.650 6.755 51.493 0.186 1.758 10.592 18.748 48.422

Zn Ni La Fe Ca Cr Nd u

(PPb ) (PPb) (pPb) (PPb) (pPb) (PPb) (PPb) (PPb)
Mean 15.121 9.638 8.138 -81.537 919.223 -3.378 -21.886 280.862
S.D. 0.244 4.226 4.055 3.926 1.687 1.710 6.169 58.084
% R.S.D. 1.614 43.847 49.832 4.815 0.184 50.616 28.185 20.680

.	 Ce Sm Be P S Mg As Na

(PPb ) (PPb) (PPb) (PPb) (PPb) (Ppb) (PPb) (PPb)
Mean 41.446 -97.038 3.713 4401.518 2228.484 93.572 -3.448 462365.384
S.D. 5.778 13.227 0.056 29.690 17.944 0.176 7.592 2445.264
% R.S.D. 13.942 13.630 1.500 0.675 0.805 0.189 220.162 0.529

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (PPb) (pPb) (PPb) (PPb) (PPb) (ppb)
Mean 0.675 -35.297 10.183 46.380 3.184 0.252 458.664 15811.893
S.D. 0.796 24.365 0.395 12.750 0.470 1.520 1.517 109.646
% R.S.D. 117.847 69.030 3..875 27.490 14.774 603.645 0.331 0.693

Mn Sb V Be Tl

(PPb ) (Ppb) (PPb) (PPb) (PPb)
Mean 0.699 5.037 -0.141 0.673 61.750

S.D. 0.208 19.634 1.123 0.385 3.165

% R.S.D. 29.741 389.762 795.835 57.281 5.125

go



Identity 1: V26	 Dup 107-AP-C	 Identity 2: 5ml	 in 25mL 2:20 PM September 9,	 1993

Task name : TWC93

Sample Weight :	 1.0000	 Solution Volume : 1.00 WHGSD-WM-DP-053 REV 0
On-Peak Integrations :

---------------------------------------------------------------_--

3	 Off-Peak Integrations	 : 1

Zr Sr Bi Si AL Co Cu Li

(ppb) (Ppb) (Ppb) (ppb) (Ppb) (ppb) (ppb) (ppb)
Mean 0.677 5.895 12.773 5651.794 209.379 11.422 4.390 0.406

S.D. 0.593 0.078 9.760 26.567 2.617 0.105 0.564 0.992

% R.S.D. 87.519 1.318 76.406 0.470 1.250 0.916 12.856 244.478

Zn Ni La Fe Ca Cr Nd u

(ppb) (Ppb) (ppb) (Ppb) (ppb) (Ppb) (Ppb) (ppb)
Mean 175.381 8.114 18.866 -46.282 3938.594 0.614 -0.280 323.817

S.D. 1.119 0.716 2.328 6.336 9.199 1.407 12.804 66.002

% R.S.D. 0.638 8.820 12.338 13.689 0.234 229.128 4576.572 20.383

Ce Sm Be P S Mg As Na

(Ppb) (ppb) (ppb) (Ppb) (Ppb) (ppb) (ppb) (Ppb)
Mean 23.917 -348.847 4.129 3886.356 2146.093 271.365 10.330 463949.019

S.D. 11.554 6.285 0.318 142.714 31.804 0.620 9.300 1300.766

% R.S.D. 48.308 1.802 7.692 3.672 1.482 0.228 90.030 0.280

Mo Se Ag Pb Ti Cd B K

(Ppb ) (Ppb) (Ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 5.737 -6.754 12.046 26.520 3.146 0.754 338.560 15863.929

S.D. 1.075 17.928 1.076 5.580 0.586 0.426 4.969 41.628

% R.S.D. 18.743 265.434 8.929 21.041 18.627 56.550 1.468 0.262

Mn Sb V Be Tl

( ppb ) (Ppb) (ppb) (ppb) (ppb)
Mean 7.036 -64.367 1.557 0.168 84.561

S.D. 0.232 23.047 1.698 0.291 38.475

% R.S.D. 3.297 35.806 109.065 173.188 45.500

^ F



Identity 1: V27 Sam	 107-AP-D Identity 2: 5mL in 25mL	 2:27 PM September 9, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume 1.00

Or	 ak Integrations	 :	 3 Off-Peak

-----------------------------------------

Integrations	 : 1

-	 --------------------

Zr Sr 81 Si

(PPb ) (PPb) (PPb) (PPb)

Mean 0.277 3.718 65.449 6986.099

S.D. 1.612 0.086 8.442 28.580

% R.S.D. 582.523 2.317 12.899 0.409

Zn Ni La Fe

(PPb) (PPb) (PPb) (PPb)

Mean 46.875 9.759 10.707 -46.051

S.D. 0.707 1.041 4.702 18.698

% R.S.D. 1.508 10.664 43.921 40.602

Ce Sm Be P

( ppb ) (PPb) (PPb) (PPb)

Mean 18.137 -166.721 3.150 4224.554

S.D. 12.026 4.945 0.167 37.924

% R.S.D. 66.306 2.966 5.294 0.898

WHGSD-WM-DP-053 REV 0

Mean

S.D.

% R.S.D.

Mean

S.D.

% R.S.D.

Mo

(PPb)

0.216

0.686

316.960

Mn

(PPb)

2.934

0.504

17.177

Se

(ppb)

0.392

10.505

2682.085

Sb

(Ppb)

-98.567

9.700

9.841

Ag

(PPb)

10.010

0.913

9.122

V

(PPb)

0.283

1.531

540.117

Pb

(PPb)

14.478

15.485

106.957

Be

(PPb)

0.336

0.291

86.598

AL

(PPb)

258.841

4.503

1.740

Ca

(PPb)

2088.565

5.329

0.255

S

(PPb)

204.247

1.724

0.844

T1

(ppb)

4.736

0.420

8.861

T 

(PPb)

64.328

5.505

8.558

Co

(PPb)

-1.088

3.911

359.522

Cr

(ppb)

-3.583

1.279

35.686

Mg

(PPb)

291.361

3.380

1.160

Cd

(PPb)

1.436

0.303

21.106

Cu

(PPb)

8.277

1.149

13.886

Nd

(ppb)

32.972

26.669

80.883

As

(PPb)

8.681

4.454

51.308

B

(PPb)

754.222

2.247

0.298

Li

(PPb)

2.028

0.796

39.250

u

(PPb)

178.430

114.320

64.070

Na

(PPb)

489232.390

1636.332

0.334

K

(PPb)

15260.317

81.282

0.533

821



Identity 1: V27	 Dup	 107-AP-D	 Identity 2: 5ml	 in 25m1

Task name . TWC93

Sample Weight :	 1.0000 Solution Volume 1.00

On-Peak Integrations :	 3

----------------------------------------------------------------

Off-Peak Integrations : 1

2r Sr Bi Si

(PPb ) (PPb) (PPb) (PPb)

Mean -0.756 4.353 -22.466 6462.084

S.D. 1.118 0.086 10.490 24.910

% R.S.D. 147.916 1.979 46.694 0.385

2n Ni La Fe

(PPb) (PPb) (PPb) (ppb)

Mean 86.099 11.837 13.496 -62.987

S.D. 0.682 2.363 4.693 1.309

% R.S.D. 0.792 19.963 34.778 2.078

Ce Sin Be P

(PPb) (PPb) ( PPb) (PPb)

Mean -32.102 -231.653 2.639 4547.022

S.D. 7.020 11.718 0.075 89.330

% R.S.D. 21.869 5.059 2.837 1.965

Mo Se Ag Pb

(PPb ) (PPb) (PPb) (PPb)

Mean 0.172 -71.579 7.358 29.860

S.D. 1.395 15.986 0.458 9.902

% R.S.D. 813.455 22.333 6.220 33.161

Mn Sb V Be

(PPb ) (PPb) (PPb) (PPb)

Mean 3.166 16.102 -2.406 0.589

S.D. 0.361 48.124 1.768 0.291

% R.S.D. 11.412 298.873 73.482 49.486

2:31 PM September 9, 1993

W C-MMM-DP-053 REV 0

AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb)
175.584 -2.115 5.644 0.468

5.038 2.936 0.109 0.675

2.869 138.828 1.924 144.167

Ca Cr Nd u

(PPb ) (PPb) (PPb) (ppb)

2434.395 -2.150 -8.381 26.434

6.178 3.236 13.570 48.899

0.254 150.510 161.923 184.983

S Mg As me

(PPb ) (PPb) (PPb) (PPb)

228.199 332.589 -5.144 485488.576

9.444 0.668 8.894 570.441

4.138 0.201 172.905 0.117

Ti Cd B K

(PPb ) (PPb) (PPb) (PPb)
2.796 2.108 34.701 15262.052

0.293 1.310 4.181 29.589

10.477 62.151 12.050 0.194

Tl

(PPb)

-47.967

25.290

52.723

s^z



Identity 1: zzz	 Identity 2:	 zzz 2:35 PM September 9, 1993

Task new : TWC93

Sample Weight :	 1.0000 Solution Volume 1.00

C.	ak Integrations	 :	 3 Off-Peak

-	 --------_-------------------------------------------------------

Integrations	 : 1

Zr Sr Bi Si AL

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean -0.422 19.251 25.566 4046.315 216.695

S.D. 14.391 10.686 35.590 2701.645 70.665

% R.S.D. 3408.982 55.506 139.210 66.768 32.61(

Zn Ni La Fe Ca

(PPb) (PPb) (PPb) (PPb) (PPb)

Mean 720.503 21.679 18.903 22.962 16283.364

S.D. 491.106 8.772 2.240 89.018 10907.362

% R.S.D. 68.162 40.464 11.850 387.684 66.985

Ce Sm Be P S

( ppb ) (PPb) (PPb) (PPb) (ppb)

Mean 38.212 -1932.550 7.932 3021.198 247.47 -1

S.D. 171.470 158.012 1.263 1955.747 165.17?

% R.S.D. 448.734 8.176 15.921 64.734 66.741

Mo Se Ag Pb Ti

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 2.228 10.743 6.648 31.982 2.952

S.D. 1.995 21.144 5.615 15.590 3.792

% R.S.D. 89.533 196.810 84.461 48.744 128.485

Mn Sb V Be TL

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 27.089 25.155 -0.141 0.589 51.64E

S.D. 17.636 49.980 7.464 0.146 271.221

% R.S.D. 65.104 198.693 5287.534 24.743 525.155

WC-0-MV-053V-053 REV 0

Co Cu Li

(PPb ) (PPb) (PPb)

0.302 19.501 3.775

3.187 4.457 4.518

1054.745 22.854 119.681

Cr Nd u

(ppb) (PPb) (PPb)

-6.040 -16.562 270.949

6.099 58.885 727.447

100.972 355.536 268.481

Mg As Na

(PPb ) (PPb) (PPb)

992.533 5.392 334636.184

668.680 3.373 226001.696

67.371 62.568 67.537

Cd B K

(PPb ) (PPb) (PPb)

4.336 201.556 11874.543

0.411 134.274 7626.464

9.478 66.619 64.225

823

0



Identity 1: V28	 Sam	 107-AP-E	 Identity 2: 5ml	 in 25m1 2:39 PM September 9, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00 WHG8D-WM-DP-053 REVD
On-Peak Integrations :	 3

------------------------•-----------------

Off-Peak Integrations	 :
...---...-

1
...--------------- -

Zr Sr Bi Si Al Co Cu Li

(PPb ) (PPb) (ppb) (pPb) (ppb) (pPb) (Ppb) (PPb)

Mean -0.905 25.233 10.902 5556.602 251.289 1.088 23.326 0.718

S.D. 1.691 0.233 10.672 13.415 5.139 0.456 0.965 0.108

% R.S.D. 186.749 0.923 97.890 0.241 2.045 41.944 4.138 15.058

Zn Ni La Fe Ca Cr Nd u

(PPb ) (PPb) (pPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean 1004.643 34.821 12.271 79.877 22596.959 4.709 -61.851 109.040

S.D. 2.234 5.506 0.064 .4.317 68.321 3.690 28.099 9.913

% R.S.D. 0.222 15.812 0.523 5.405 0.302 78.351 45.430 9.091

Ce Sm Be P S Mg As Na

(PPb ) (PPb) (PPb) (Ppb) (PPb) (PPb) (PPb) (PPb)

Mean -12.861 -2043.409 10.476 4016.130 305.216 1380.466 -4.570 467202.719

S.D. 7.020 11.226 0.255 130.487 31.532 4.228 12.973 1327.529

% R.S.D. 54.588 0.549 2.434 3.249 10.331 0.306 283.873 0.284

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (PPb) (PPb) (PW) (PPb) (PPb) (PPb)

Mean 2.268 -11.075 10.370 40.082 2.525 3.784 276.508 16278.478

S.D. 1.148 3.078 0.315 17.990 0.839 0.945 2.029 24.591

% R.S.D. 50.589 27.793 3.036 44.883 33.249 24.960 0.734 0.151

Mn Sb V Be It

( ppb ) (PPb) (PPb) (PPb) (PPb)

Mean 37.701 5.037 -0.990 0.168 10.957

Y.D. 0.618 29.308 1.123 0.291 4.910

% R.S.D. 1.640 581.823 113.432 173.188 44.815

•



Identity 1: V28	 Dup	 107-AP-E	 Identity 2: 5ml	 in 25mL 2:44 PM September 9,	 1993

Task name : TWC93

WH&W-W N-053 REV 0Sample Weight :	 1.0000 Solution Volume : 1.00

0- leak Integrations	 :	 3 Off-Peak

------------ ---- -------------------------------------------------

Integrations	 : 1

Zr Sr Bi Si AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean -0.243 3.457 10.879 5286.916 166.909 -6.225 23.264 0.655

S.D. 0.775 0.131 4.089 14.054 3.786 1.632 0.217 0.248

% R.S.D. 318.173 3.790 37.588 0.266 2.269 26.214 0.934 37.786

Zn Ni La Fe Ca Cr Nd u

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 60.123 22.861 16.132 -66.674 1994.198 0.512 16.795 85.911

S.D. 0.808 1.704 4.032 2.395 3.501 0.469 9.980 74.401

% R.S.D. 1.344" 7.454 24.996 3.592 0.176 91.651 59.425 86.603

Ce Sm Ba P S Mg As Na

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 2.128 -148.508 7.356 4554.887 340.084 137.564 -21.474 458713.551

S.D. 6.552 13.508 0.270 88.548 24.555 0.270 11.155 2171.856

% R.S.D. 307.976 9.096 3.675 1.944 7.220 0.196 51.944 0.473

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 2.690 -20.252 9.127 49.007 2.175 3.102 294.959 15752.920

S.D. 1.589 29.034 1.009 8.367 0.202 0.753 4.168 23.464

% R.S.D. 59.067 143.362 11.056 17.073 9.268 24.272 1.413 0.149

Mn Sb V Be TL

(PPb ) (PPb) (PPb) (PPb) (PPb)
Mean 1.789 -63.361 -1.273 0.757 56.407

S.D. 0.119 23.951 2.414 0.252 10.104

% R.S.D.

-----------------"'------------------

6.639 37.801 189.597

--------------
----------

33.333

----

17.913

----

ea

I

8125



Identity 1: CCV	 Identity 2: Quality Control	 2:49 PM September 9, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume : 	 1.00	 WHGSD-WM-DP-053 REV 0
On-Peak Integrations :	 3

________________________________________
Off-Peak Integrations	 :	 1

_____________ ________

Zr Sr Bi Si

(PPb ) (PPb) (PPb) (PPb)

Mean 5098.954 5239.771 4972.874 5852.332

S.D. 10.133 16.804 38.465 30.317

% R.S.D. 0.199 0.321 0.773 0.518

Zn N1 La Fe

( pPb ) (PPb) (PPb) (PPb)

Mean 5094.936 5042.505 5333.898 5094.995

S.D. 11.178 1.915 16.375 6.147

% R.S.D. 0.219 0.038 0.307 0.121

Ce Sm Ba P

(PPb ) (PPb) (PPb) (PPb)

Mean 4895.956 5192.532 5118.878 5376.787

S.D. Z6.623 7.257 13.594 93.641

% R.S.D. 0.544 0.140 0.266 1.742

Mo Se Ag Pb

(PPb ) (PPb) (PPb) (PPb)

Mean 5016.825 2870.233 4933.821 4991.811

S.D. 16.377 22.555 12.934 17.911

% R.S.D. 0.326 0.786 0.262 0.359

Mn Sb V Be

(PPb ) (PPb) (PPb) (PPb)

Mean 5011.034 4878.447 4925.197 5106.077

S.D. 13.463 22.649 8.910 19.070

% R.S.D. 0.269 0.464 0.181 0.373

Al

(PPb)

4953.011

20.971

0.423

Ca

(pPb)

5349.399

12.111

0.226

S

(PPb)

5039.793

54.888

1.089

Ti

(PPb)

4894.043

15.158

0.310

Tl

(PPb)

4697.365

7.321

0.156

Co

(PPb)

4910.849

21.771

0.443

Cr

(pPb)

5051.244

20.578

0.407

Mg

(PPb)

4997.660

16.840

0.337

Cd

(PPb)

4995.566

23.799

0.476

Cu

(PPb)

4990.365

10.001

0.200

Nd

(PPb)

5156.461

18.142

0.352

As

(PPb)

5053.549

4.670

0.092

B

(PPb)

5067.347

14.826

0.293

Li

(PPb)

5111.442

18.116

0.354

u

(PPb)

102.432

46.846

45.734

Na

(PPb)

5181.245

14.680

0.283

K

(pPb)

5129.013

28.972

0.565

cn



r,
Identity 1:	 CCB	 Identity 2:	 Quality Control 2:51	 PM September 9,	 1993(:. -

Task name : TNC93 1
Sample Weight	 1.0000 Solution Volume ,.DD

WHGSD-WM-DP-053 REV '	 ak

-----------------------------

Integrations	 :	 3 Off-Peak

--

Integrations :

----	 -------- -

1

------------------

2r Sr 81 S1 AL Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean 0.535 2.811 -39.311 9.998 38.256 3.384 4.640 3.369

S.D. 2.159 0.550 17.067 2.041 5.874 1.009 0.889 0.743

% R.S.D. 403.785 19.554 43.414 20.418 15.353 29.827 19.157 22.047

2n Ni La Fe Ca Cr Nd u

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean -3.679 -1.199 16.051 -105.847 -3.223 -0.819 52.634 128.866

S.D. 0.724 0.664 4.049 3.663 0.502 4.475 6.218 90.852

% R.S.D. 19.679 55.407 25.229 3.461 15.576 546.440 11.814 70.501

Ce Sm Ba P S Mg As Na

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (Ppb)
Mean -5.867 22.532 2.484 -34.382 -5.937 2.000 -2.016 32.814

S.D. 20.288 20.755 0.567 13.623 5.710 0.529 3.963 3.185

R.S.D. 345.815 92.115 22.846 39.622 96.165 26.471 196.547 9.705

Mo Se Ag Pb Ti Cd B K	 f;.
(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean 9.132 -4.623 77.244 20.677 2.952 4.527 8.100 60.759

S.D. 0.251 2.661 5.750 18.801 0.409 0.724 0.770 13.767

% R.S.D. 2.753 57.564 7.444 90.928 13.851 16.003 9.503 22.659

Mn Sb V Be TL

(PPb ) (PPb) (PPb) (PPb) (PPb) -

Mean 2.819 -44.250 -1.556 2.438 8.991

S.D. 0.526 39.383 1.069 0.525 65.046

% R.S.D. 18.644 89.001 68.651 21.534 723.484

827



Identity 1: ICSA-I	 Identity 2:	 ICSA 2:54 PM September 9, 1993

Task name TWC93 WHGSD-SD-DPREV-053 0
Sample height	 1.0000 Solution Volume 1.00

On-Peak Integrations	 :	 3

---------------------- - --'----

Off-Peak

------

Integrations

-----' --------------------------

:	 1

Zr Sr Bi Si Al Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 3.237 0.373 24.827 47.116 28.376 -2.659 1.317 0.343

S.D. 1.776 0.270 12.920 3.984 6.325 1.584 0.947 0.677

% R.S.D. 54.857 72.341 52.040 8.455 22.291 59.569 71.882 197.193

Zn Ni La Fe Ca Cr Nd u

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean -3.611 6.491 14.827 -106.077 17.812 -6.859 -1.561 300.687

S.D. 0.373 2.457 4.691 3.297 0.146 1.515 23.325 84.307

% R.B.D. 10.327 37.847 31.638 3.108 0.821 22.088 1494.526 28.038

Ce Sm Ba P S Mg As Na

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 52.415 -17.061 2.222 48.202 14.807 1.176 7.990 442548.761

S.D. 19.406 25.178 0.483 36.042 11.504 0.204 1.557 3080.865

% R.S.D. 37.023 147.577 21.756 74.774 77.691 17.320 19.492 0.696

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean 6.394 -54.405 36.837 7.794 2.525 2.600 11.101 190.848

S.D. 2.778 27.940 4.664 13.984 0.233 1.902 2.042 20.814

% R.S.D. 43.451 51.357 12.661 179.418 9.222 73.151 18.397 10.906

Mn Sb V Be It

(PPb ) (PPb) (PPb) (PPb) (PPb)
Mean -0.197 -37.209 1.699 0.841 109.055

S.D. 0.199 17.159 0.884 0.291 14.980

% R.S.D. 101.005 46.115 52.030 34.640 13.736



Identity 1: xxx	 Identity 2: Rinse 2:57 PM September 9,	 1993

Task name : TWC93

Sample Weight	 :	 1.0000 Solution Volume : 1.00 WHGSD-WM-DP-053 REV 0
'	 ak	 Integrations	 :	 3

__________________________________
Off-Peak Integrations	 :

____________________________
1

___

Zr Sr B1 Si Al Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (ppb)

Mean -3.736 0.423 20.321 8.006 31.062 1.209 3.700 0.031

S.D. 2.158 0.075 20.645 2.750 9.617 0.654 0.287 0.301

% R.S.D. 57.769 17.647 101.594 34.347 30.960 54.084 7.766 958.850

Zn Ni La Fe Ca Cr Nd U

( ppb ) (PPb) (PPb) (PPb) (PPb) (PPb) (ppb) (PPb)

Mean -5.529 1.515 7.977 -100.662 -7.167 -2.867 48.438 181.734

S.D. 0.203 3.781 4.085 4.718 0.143 1.163 18.923 24.947

% R.S.D. 3.673 249.596 51.207 4.687 1.995 40.564 39.067 13.727

Ce Sm Ba P S Mg As Na

( ppb ) (ppb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean 11.650 21.740 0.588 -42.247 -30.447 -0.118 1.965 83.452

S.D. 7.670 18.554 0.182 13.623 10.397 0.176 6.625 3.925

% R.S.D. 65.834 85.344 30.969 32.246 34.148 150.008 337.201 4.704

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (PPb) (PPb) (PPb) (Ppb) (PPb) (PPb)

Mean 0.121 -7.239 12.776 2.615 2.641 2.881 2.750 65.963

S.D. 2.412 16.633 0.317 14.944 0.233 1.098 2.250 5.204

% R.S.D. 1999.288 229.759 2.477 571.383 8.815 38.114 81.811 7.889

Mn Sb V Be TL

(PPb ) (PPb) (PPb) (PPb) (PPb)

Mean 0.005 74.442 0.283 0.084 78.204

S.D. 0.418 42.282 1.123 0.291 11.547

% R.S.D.

---------------------------------------------------

8278.743 56.799 396.337 346.340

--------------

14.766

r Fd

v
a



Identity 1: CCV	 Identity 2: Quality Control 2:58 PM September 9, 1993

Task name : TWC93
MC-0-MM-053 REV 0

Sample Weight	 :	 1.0000 Solution Volume : 1.00

On-Peak Integrations	 :	 3

------------------------------------------------------------

Off-Peak Integrations	 : 1

Zr Sr BI Si Al Co Cu Li

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)
Mean 5162.760 5273.237 5081.212 5876.223 4977.979 4892.658 5014.380 5091.447

S.D. 5.550 13.904 43.224 36.093 20.329 13.400 10.915 39.560

% R.S.D. 0.107 0.264 0.851 0.614 0.408 0.274 0.218 0.777

Zn Ni La Fe Ca Cr Nd U

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean 5126.306 5054.402 5348.585 5083.934 5409.211 5051.551 5214.066 237.906

S.D. 8.003 19.808 10.263 15.616 10.092 15.250 56.450 219.204

% R.S.D. 0.156 0.392 0.192 0.307 0.187 0.302 1.083 92.139

Ce Sm Ba P S Mg As Me

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean 4965.904 5274.092 5148.008 4908.815 4867.747 5020.185 5059.624 5186.803

S.D. 24.083 29.191 13.676 187.405 47.403 10.605 33.114 27.514

% R.S.D. 0.485 0.553 0.266 3.818 0.974 0.211 0.654 0.530

Mo Se Ag Pb Ti Cd B K

(PPb ) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb) (PPb)

Mean 5029.149 2862.656 5057.532 4988.707 4907.856 5028.502 5075.348 5233.084

S.D. 27.139 20.142 3.368 1.999 7.548 26.886 12.308 78.572

% R.S.D. 0.540 0.704 0.067 0.040 0.154 0.535 0.243 1.501

Mn Sb V Be Tl

(PPb ) (PPb) (PPb) (PPb) (PPb)
Mean 5014.203 4863.359 4970.628 5099.939 4798.695

S.D. 5.108 121.468 2.137 8.581 84.247

% R.S.D. 0.102 2.498 0.043 0.168 1.756

830



WHC-SD-WM-DP-053 REV 0
	 l^P

Al	 Co	 Cu

(PPb )	 (ppb)	 (ppb)

16.921	 2.478	 3.261

3.757	 0.831	 0.862

22.201	 33.531	 26.435

Ca	 Cr	 Nd

( ppb)	 (PPb)	 (ppb)
-3.849	 -0.921	 -25.473

0.288	 1.710	 25.437

7.481	 185.593	 99.859

S
	

Mg
	

As

(ppb)
	

(ppb)
	

(ppb)

6.222
	

1.235
	

-11.941

9.174
	

0.444
	

3.566

147.452
	

35.951
	

29.863

Ti
	

Cd
	

B

( ppb)
	

(ppb)
	

(PPb)

2.214
	

2.409
	

9.651

0.409
	

0.668
	

1.623

18.463
	

27.726
	

16.813

TI

(ppb)

35.438

48.312

136.329

Li

(ppb)

1.248

0.270

21.648

u

(ppb)

72.694

101.737

139.953

Na

(PPb)

30.021

10.239

34.106

K

(ppb)

59.025

28.659

48.554

Identity 1: CCB	 Identity 2: Quality Control	 3:01 PM September 9, 1993

Task name : TWC93

Sample Weight	 :	 1.0000 Solution Volume 1.00

• ak Integrations	 :	 3 Off-Peak

------------------------------------------------------------------

Integrations	 : •1

Zr Sr Bi Si

( ppb ) ( ppb) (PPb) (ppb)

Mean -0.629 1.990 30.434 13.668

S.D. 2.049 0.224 33.567 2.185

% R.S.D. 325.601 11.250 110.296 15.986

2n Ni La Fe

(PPb ) (ppb) (ppb) (ppb)

Mean -4.491 -3.780 14.882 -111.492

S.D. 0.568 1.258 2.318 6.758

% R.S.D. 12.643 33.269 15.573 6.062

Ce Sm Ba P

( ppb ) (PPb) (ppb) ( ppb)
Mean 15.987 12.238 2.104 -77.640

S.D. 15.801 27.396 0.218 29.690

% R.S.D. 98.839 223.869 10.355 38.241

Mo Se Ag Pb

(ppb) (PPb) (ppb) (PPb)

Mean 9.038 -17.171 9.040 -10.543

S.D. 1.523 15.490 0.544 7.657

% R.S.D. 16.846 90.211 6.021 72.629

Mn Sb V Be

(PPb ) (PPb) (PPb) (PPb)

Mean 2.319 -27.150 -0.141 2.270

S.D. 0.389 34.801 0.849 0.000

% R.S.D. 16.790 128.177 601.595 0.000
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Hanodrd Ca rpany	 MC-M-MU-053 REV 0

P.O. Box 1970 Richland, WA 99352

V29A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: 	 V31	 107-AP-FB

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING CALIBRATION BLANKS - (REAGENT BLANK)
All ICB and CCB analytical measurements were O±IDL (Instrument Detection
Limit) with the exception of Lead in the ICB and CCB-2, Silver in CCB-1 and
Sodium in the ICB. Values reported for Lead and Sodium are within expected
variances resulting from minor temporal instability of the instrument.

PREPARATION BLANK
Contamination is indicated for Calcium, Magnesium and Sodium. Contamination
is judged to be present when the blank analyte concentrations are greater than
20% of the average sample concentration. This criterion applies only when the
sample concentration is greater than 10 times the IDL.

DUPLICATE ANALYSES
Duplicate precision failures were noted for Aluminum (23.1%), Barium (200.0°%),
Calcium (192.5%), Iron (102.5%), Magnesium (162.9°%), Manganese (200.0%),
Silver (200.0°%) and Zinc (177.1%). Failures for Aluminum, Barium, Manganese
and Silver are attributed to the low level of these analytes in the sample.
Failures for Calcium, Iron, Magnesium and Zinc indicate contamination of the
duplicate; however, a good correlation with the preparation blank does not
exist. No acceptance criteria apply to the duplicate analysis.

LABORATORY CONTROL SAMPLE
Failures were noted for Silver. The low recovery for Silver may be attributed
to matrix effects of the digestion process.

SERIAL DILUTION
A serial dilution failure was noted for Calcium.

8^12
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V31	 107-AP-FB	 Page 2

WHGSD-WM-DP-053 REV 0

COMMENTS
Instrument Detection Limits, Interelement Correction Factors and Linear

Ranges are reported with V21.

ABBREVIATIONS
* = Duplicate failure. E = Serial dilution failure. N = Spike failure. NR =
Not required. P = ICP method used. U = less than IDL.

i

/'^U;t4t 4 /4
11 -30 -Y3

Brian Wels
Senior Scientist, WHCPAL

0
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CAS No. Analyte Concentration C

U
U

U

U

U
U

Q

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Aluminum_
Barium
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

895
15.0
20.0
3530
30.0
272
190
375

15.0
30.0
5160
382

E*

IKE

P_
P_
P_
P-

P-P-

P-P_
P_
P_
P_
P

WHG	
U. S. EPA

SD-SD-DP-053 REV 0	
1 - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

V3 _
Lab Name: WHC_PAL	 Contract:	

1

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V29A_
Matrix (soil/water): WATER 	 Lab Sample ID: V31
Level (low/med):	 LOW_	 Date Received: 08/03/93

Solids:	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Color Before: BROWN 	 Clarity Before: OPAQUE
	

Texture:
Color After:	 YELLOW_	 Clarity After: CLEAR_	 Artifacts:

C	 ents:
_.ESULTS= (RAW DATA)(FINAL VOLUME)/(SAMPLE WT. OR INITIAL VOLUME)

• s



Yes/No YES

Yes/No YES

Yes/No NO

U.S. EPA - CLP	 MCM-WM-DP-053 REV 0

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP SAS No.:	 SDG No.:V29A

SOW No.: ILMO2

EPA Sample No.	 Lab Sample ID
V31
	

V31
V31D	 —V3 1D

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature:	 Name:	 '(^ 1°^ f j.:}

Date:	 IZ/g`^13	 Title: W-14 ^w3u,Gc	 C^nP'--

COVER PAGE - IN	 ILMO2.1
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U.S. EPA - CLP 
WHGSD-WM-DP-053 REV 0

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V29A

Initial Calibration Source:	 PLASMACHEM

Continuing Calibration Source: PLASMACHEM

Concentration Units: ug/L

Analyte
Initial

True
Calibration
Found %R(1) True

Continuing
Found %R(1)

Calibration
Found %R(1) M

P
P_
P
P_
P
P
P
P
P
P
P
P

Aluminum_
Barium_
Cadmium_
Calcium
Chromium_
Iron
Lead
Magnesium

lganese
mover

Sodium_
Zinc

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0

_4632.34
_4905.26
_4868.37
_5073.48
_4937.82
_4930.88
_4905.05
_4777.25
_4896.16
_4890.52
_4934.60
4838.71

_92.6
_98.1
97.4

101.5
- 98.8
- 98.6
_98.1
- 95.5
- 97.9
_97.8
_98.7
96.8

_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0
_5000.0

5000.0

_4561.31
_4791.62
_4780.77
_5002.42
_4860.91
_4881.15
_4886.23
_4663.26
_4831.55
_4617.92
_4834.71
4765.42

_91.2
_95.8
95.6

100.0
- 97.2
- 97.6
_97.7
- 93.3
- 96.6
_92.4
_96.7
95.3

_4577.22
_4797.22
_4794.02
_4987.62
_4902.73
_4882.24
_4894.27
_4702.54
_4833.45
_4821.95
_4878.58
4811.03

_91.5
_95.9
_95.9
_99.8
- 98.1
_97.6
_97.9
_94.1
_96.7
_96.4
_97.6
96.2

Control Limits: Mercury 80-120; Other Metals *-=	 Cyanide 85-115
SW

FORM II (PART 1) - IN is-9^93	 ILMO2.1
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Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver_
Sodium_
Zinc

3.0
4.0
8.0
6.0

11.0 -
-38.5_

i 3.0
3.0
6.0

21.2
3.0

	

_103.436
	

P_

	

3.000
	

P_

	

4.000
	

P_

	

_401.693
	

P

	

6.000
	

P-
35.852

	

38.000
	

P_

	

39.165
	

P_

	

3.000
	

P_

	

6.000
	

P

	

_532.193
	

P_

	

14.391
	

P

U.S. EPA - CLP

3
BLANKS
	

WHGSD-WM-DP-053 REV 0

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.: V29A

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Initial

	

Calib.	 Continuing Calibration
	 Prepa-

	

Blank
	

Blank (ug/L)
	

ration
Analyte
	 (ug/L)
	

1	 C	 2	 C	 3
	

C
	

Blank C V

22.0_
3.0
4.0
8.0
6.0

11.0_
38.0_
3.0
3.0

_106.9
-19.0-

3.0

U
U
U
U
U
U
U
U
U

U

22.0 -
3.0 -
4.0 -
8.0 -
6.0

11.0_
_-49.0_

3.0
3.0
6.0

-19.0-
3.0

U
U
U
U
U
U
_
U
U
U

U

FORM III - IN	 ILMO2.1

837



WHGSD-WM-DP-053 REV 0

U.S. EPA - CLP

6
DUPLICATES

EPA SAMPLE NO.

V3 1D
Lab Name: WHC PAL

Lab Code:	 Case No.: 107AP

Matrix (soil/water): WATER

% Solids for Sample: _0.0

Contract:

SAS No.:	 SDG No.: V29A

Level (low/med): -LOW-

16 Solids for Duplicate: 	 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Control
LimitAnalyte

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

Sample (S)	 C

894.7050
15.0000 U
20.0000 U

3528.8350
30.0000 U

272.1650
190.0000 U
374.9800
15.0000 U
30.0000 U

5160.0650
382.1050

Duplicate (D) C

32.5400
20.0000

_184714.7900
30.0000

844.3650
190.0000

3670.6800
234.4500
33.1450

4738.6450
6300.1500

RPD Q

*
*

*

*

*
*
*
_
*

M

P_
PP
PP
PP
P_
P
P-
P-
P

_23.1_
200.0-	 -

192.5-	 -

102.5-	 -

162.9
_200.0_
_200.0_
-8.5-
177.1

FORM VI - IN	 ILMO2.1
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U.S. EPA - CLP	 WHGSD-WM-DP-053 REV 0
7

LABORATORY CONTROL SAMPLE

Lab Name: WHC PAL	 Contract:

Lab Code:	 Case No.: 107AP	 SAS No..:	 SDG No.: V29A

Solid LCS Source:

Aqueous LCS Source: SST1,2,3

Aqueous (ug/L)
	

Solid (mg/kg)
True	 Found	 %R
	

True	 Found C	 Limits
	

%R

Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

_100000
_100000
100000

50000.0
50000.0
100000

50000.0
50000.0
_100000
_100000
100000

94255.55
91887.01
111506.6
47466.07
47650.69
94726.57
48123.50
46976.74
54396.53
112822.4
90952.17

94.3 —
91.9_

111.5_
94.9 —

_95.3_
94.7 —
96.2 —
94.0 —
54.4

112.8_
91.0

FORM VII - IN
k 8qp	 ILMO2.1



UT]

P_
P
P_
P_
P_
P_
P
P_
P_
P_
P_
P

U.S. EPA - CLP

WHGSD-WM-DP-053 REV 0 	 9
ICP SERIAL DILUTION

EPA SAMPLE NO.

V31L
Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP
	

SAS No.:	 SDG No.: V29A

Matrix (soil/water): WATER
	

Level (low/med): LOW

Concentration Units: ug/L

Dilution
Result (S)	 CAnalyte

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead
Magnesium
Manganese
Silver
Sodium_
Zinc

Initial Sample
Result (I)

178.94_
3.00_
4.00_

705.77_
6.00_
54.43_
38.00_
75.00_
3.00_
6.00_

1032.01_
76.42

236.29_
15.00_
20.00_

1358.57_
30.00_
84.16_
190.00_
232.56_
15.00_
30.00_

1094.46
114.97

Differ-
ence

92.5

54.6

_210.1_

6.1
50.4

FORM IX - IN
	

ILMO2.1
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U.S. EPA - CLP

13
PREPARATION LOG WHGSD-WM-DP-053 REV 0

Lab Name: WHC PAL
	

Contract:

Lab Code:	 Case No.: 107AP	 SAS No.:	 SDG No.:V29A

Method: P

EPA
Sample
No.

Preparation
Date

08 16 93
_08/16/93_
_ 08/16/93_
08/16/93

Weight
(gram)

Volume
(mL)

LCS
PB
V31
V31D

25
25
25
25

FORM XIII - IN
	 ILMO2.1
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U.S. EPA - CLP

14
ANALYSIS RUN LOG WHGSD-WM-DP-053 REVD

Lab Name: WRC PAL
	

Contract:

Lab Code:	 Case No.: 107AP	 SAS No.	 SDG No.:V29A

Instrument ID Number: ICP-1
	

Method: P

Start Date: 09/10/93
	

End Date: 09/10/93

EPA
Sample
No.

D/F Time % R

Analytes

A
L

X
X

X
X
X

X
X
X
X

X
X

B
A

X
X

X
X
X

X
X
X
X

X
X

C
D

X
X

X
X
X

X
X
X
X

X
X

C
A

X
X

X
X
X

X
X
X
X

X
X

C
R

X
X

X
X
X

X
X
X
X

X
X

F
E

X
X

X
X
X

X
X
X
X

X
X

P
B

X
X

X
X
X

X
X
X
X

X
X

M
G

X
X

X
X
X

X
X
X
X

X
X

M
N

X
X

X
X
X

X
X
X
X

X
X

A
G

X
X

X
X
X

X
X
X
X

X
X

N
A

X
X

X
X
X

X
X
X
X

X
X

Z
N

X
X

X
X
X

X

X
X

X
X

—_—_—_—_—_--_—_—_—_—_—_—_—_—_ - -_—_—_—_—_—_—_—

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

X____________

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

ICV
ICB
ICSA
RINSE-
PB
LCS
V31L
V31D
V31A
'

D
CCV1
CCB1
ICSA
RINSE_
CCV2
CC132

1.00
1.00
1.00

1.00
1.00
5.00
5.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1236
1238
1240
1242
1244
1247
1251
1254
1259
1303
1307
1312
1315
1317
1319
1321
1323

FORM XIV - IN	 ILMO2.1
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY	 WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No.	 I Customer

Analysis:	 Sample Prep:
ICP	 I ACID DIGEST

Instrument: WB39939 Procedure/ Rev: LA-505-151 	 D—O
W

Technologist:

Start ing Time:

TA FRAZIER

09:55

Date:	 09/10/93	 Iz-s-93

Temperature NA

Ending Time: 13:30 Chemist:	 BR WELS

Comments:

Description Lab ID

1 INITIAL UNDIG LMCS STDS ----

2 DIGESTED REAGENT BLANK V30-8650

3 DIGESTED LMCS STD V29-8550

4 107-AP	 SAM	 107-AP-FB V31-8750

5 107-AP	 DUP	 107-AP-FB V31-8850

6 107-AP POST SPK 107-AP-FB ----

7 CCV	 CCB ----

8

9

10

Description	 Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

SGPS S ^	 I  ^2CCi

Ran

A-6000-881 103192)



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHGSD-WM-DP-053 REV 0

I

sa-	 t	 .roeot

I

I

I
i

COPY

. sa-Dago-	 .ro.em

BESTAVAILABLE

Serial NO 	 Sempp voint	 Dare	 Time Issued ,	Prior."

V 	 29.-8550	 107-AP	 8- 3-93	 10: 3E	 25
Deprmnabon	 MetnoO-Spncarp	

suit u'.1'	

Charge Code	 Reruns

ICP	 LA-505-151 % RECOVERY N1L17	 0
$amp4 $ p ie	 r = 'z'	 mCufleer r0

1y6TY— c

	

.?.t-«G eA. /v.3,o-^ .:d .?^,.. L	 STD
mRearb. calculations. Results

1st STD Digested STD	 COM PLETED 1	 93
SEE WARD'S

Ssry ^NsIoB	
PACKAGE

...	 7	 Analyst 	 <nuyst.a	 n-

His
	 Mrf	 WeMrs	

His

'94,A .3
Date	 TittleT^ 	 Completed	 Lab Unit Mgr

Serial No	 Semple Point	 Dap 	 Time Issued Priority

V 	 30.-86501 107-AP 	8- 3-93	 10:38	 25
Dep rmrnauon	 MexnoOSpnoar0	 Result Ump 	C^uqe Code	 Reruns

ICP	 LA-505-151 uG/ML	 N1L17	 0
Sempp Sae	 Cuuomer I 

? 	 BLK
Remvb. CeicuaLOnf, 

Results

REAGENT BLANK

COMPLETED/lsi/`^
SEE WARD'S PACKAGE

0
An'	 -	 nelyst - }	 Analyst - 3	 Analyst- a	 At 5

«.s	 His	
His	 His
	 Nrs

/O 3
Dairy tnmCOmCppO	 LaD 1.1111 M91

9 ^ r3.3o —

	

 ̂ /	
^.

EM



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WK-W-MN-053 REV 0

1

aa6aaDl

I

I

,o vatsa-a	 -,t

BESTAVAILABLE COPY

MRJ

SerW No SamDb PO . n{ Date Time Isf uee Prionty

V	 31.-8750 107-AP258- 3-93 10: 4U
Dmerminauon	 Memoe S^dncar0 Resvlt Uniti Cnarge Doee Reruns

ICP	 LA-505-151 uG/ML N1L17 0
samw! Sae	 F a Cuatemer iD

S.a,G	 .;3 ^S.,c 107AP-FB
R<mL\s. DllculaLOnf. Rn Vllr

COMPLETED./ L 4 53
SEE WARD'S PACKAGE

A • ""^ 	 t nalysl - 2 Analyst - 7 Analy3l - a Anil- 5

M^4	 ^ Nrf H" H., H"

Du< Ame Cemd<iee Lao nn Mqr

0	 3 13= - °

Sepal No	 Sample Pems	 Doi, rim! bfuee	 Pnorny

V	 31.-8850	 107-AP	 8- 3-93	 10:40	 25
Deierm^nanon	 Memoe Suneara	 Refml Unnb	 Cnarge Coe!	 Rerun4

ICP	 LA- 505-151	 uG/ML	 N1L17	 0
Samo le S . :e	 4F, 	Cmlemer iD

Rlmar\6. DIIe VIal . Dnf. R!{VI13

DUPLICATE SAMPLE	 ^^
COMPLETED_2 j/o 1-

An{' -• 	 s	 i1y31 - q 	 Analyst - 7	 Analyst -!	 Analyst - 5

SEE WARD'S PACKAGE
u

tlrf	 M•{	 Mr4	 H" Mrf

 CDate	 Tnm Com DI<Ie0	 Los Unn 1,19,
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WHC-SD-WM-DP-053 REV 0
Calibration Standard	 BLANK 9:55 AM 10/ 9/93

Task name : TWC93

On-Peak Integrations	 3 Off-Peak Integrations	 :

---

1

------------ --Ag	 ------- -Al As B B. Be BI Ca

(KPulses) (KPulses) (KPu lses7 (Q.tses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 1.819 8.520 0.789 1.493 3.681 1.132 3.107 0.280

On Peak 2 1.827 8.536 0.776 1.529 3.688 1.133 3.128 0.279

On Peak 3 1.820 8.475 0.789 1.467 3.678 1.133 3.115 0.280

OffPUk1	 1 8.249 0.793 1.513 1.133

OffPeak2	 1 1.844 3.679 3.013 0.237

Mean -0.022 0.261 -0.008 -0.017 0.003 -0.000 0.104 0.043

S.D. 0.004 0.032 0.008 0.031 0.005 0.001 0.011 0.001

% R.S.D. 19.813 12.103 90.067 186.805 153.948 173.205 10.224 1.353

Cd Ce Co Cr Cu Fe K La

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 4.323 3.846 1.571 1.311 2.076 0.763 2.233 0-324

On Peak 2 4.351 3.858 1.589 1.302 2.084 0.767 2.227 0.324

On Peak 3 4.305 3.833 1.582 1.290 2.079 0.787 2.219 0 1 321

OffPeakl	 1 4.463 1.599 1.307 2.009 0-781

OffPeak2	 1 3.816 2.154 0.319

Mean -0.137 0.030 -0.018 -0.006 0.071 -0.009 0.072 0.004

S.D. 0-023 0.013 0.009 0.011 0.004 0.013 0.007 0.002

% R.S.D. 16.961 42.146 49.493 175.594 5.719 148.364 9.710 43.301

Li M9 Mn No Na Md Mi P

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 2.976 0.230 0.596 1.008 5.937 9.850 1.916 0.317

On Peak 2 2.978 0.232 0.592 1.011 5.947 9.686 1.948 0.321

On Peak 3 2.949 0.231 0.592 1.027 5.934 9.863 1.944 0.320

OffPeakl	 1 2.998 0.231 0.992 5.884 9.836 0.308

OffPeak2	 1 0.572 1.879

Mean -0.030 -0.000 0.021 0.023 0.055 0.030 0.057 0.011

S.D. 0.016 0.001 0.002 0-010 0.007 0.018 0.017 0.002

% R.S.D. 53.396 439804651150.000 10.825 43.776	 12.302	 60.099 30.589	 18.368

Pb S Sb Be Si Sm Sr Ti

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 1.133 0.693 0.995 1.290 2.533 3.893 2.864 2.577

On Peak 2 1.129 0.693 1.016 1.290 2.548 3-904 2.870 2.581

On Peek 3 1.111 0.690 1.026 1.277 2.530 3.885 2.858 2.565

OffPeakl	 1

kOff Pea 2	 1

1.132

0 658

1-031 1.356

2 426

3.919 2.861

2 448

Mean -0.008 .0.034 -0.019 -0.070 0.111 -0.025	 0.003 0.126	 `° 

S.D. 0.012 0.002 0.016 0.008 0.010 0.010	 0.006 0.008?+

% R.S.D. 152.856 5.094 84 .760 10.671 8.688 38.158	 200.000 6.591

TL

(KPulses)

U

(KPulses)

V

(KPulses)

2n

( KPulses)

Zr

(KPulses) ///	 S/

On Peak 1 2.918 4 . 4 13 1.778 0.983 3.345 /^^-

s("

::	 On Peak 2 2.918 4.422 1.778 0.990 3.352

/

N	 on Peak 3 2.908 4.406 1.779 0.979 3.347 a^ _ V31
G.	

OffPeakt	 1 0.857

OffPeak2	 1 2.979 4.368 1.749 3.285CN•

Mean -0.064 0.046 0.029 0.127 0-063

S.D. 0.006 0.008 0.001 0.006 0.004

% R.S.O. 8.974 17.564 1.968 4,384 5.723

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST, THAT r^
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 	 TO ^I _



Calibration Standard :	 1 PPM 9:58 AM 10/ 9/93

WHC-SD-WM=DP-053 	 REV 0Task name : TWC93

On-Peak Integrations :
------------------------------

3	 Off-Peak

---------------------------------------

Integrations : 1

Ag

7

AL As B Be Be Bi Ca

(KPuLses) (KPulses) (KPulses) (KPulses) (KPuLses) (KPuLses) (KPulses) (KPu(ses)

On Peak 1 5.522 11.395 1.874 8.199 23.365 5.017 4.507 7.440

On Peak 2 5.517 11.378 1.871 8.226 23.375 5.014 4.458 7.432

On Peak 3 5.535 11.401 1.873 8.205 23.455 5.039 4.494 7.459

OffPeakl	 1 8.358 0.827 1.554 1.146

OffPeak2	 1 1.858 3.779 3.120 0.273

Mean 3.667 3.033 1.046 6.656 19.619 3.877 1.366 7.171

S.D. 0.009 0.012 0.002 0.014 0.049 0.014 0.025 0.014

% R.S.D. 0.253 0.393 0.146 0.213 0.251 0.352 1.858 0.193

Cd Ce Co Cr Cu Fe K La

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 37.266 4.303 7.174 4.534 7.571 3.735 2.390 0.566

On Peak 2 37.420 4.306 7.242 4.533 7.559 3.731 2.395 0.565

On Peak 3 37.535 4.299 7.286 4.533 7.579 3.809 2.390 0.565 [...

OffPeakl	 1 4.566 1.632 1.367 2.030 0.796

OffPeak2	 1 3.824 2.139 0.318

Mean 32.841 0.479 5.602 3.166 5.540 2.962 0.253 0.247

S.D. 0.135 0.004 0.056 0.001 0.010 0.044 0.003 0.001

% R.S.D. 0.411 0.734 1.007 0.018 0.182 1.483 1.143 0.233

Li Mg Mn Mo Na Nd Ni P

(KPulses) (KPulses) (KPulses) (KPulses) (KPu(ses) (KPulses) (KPulses) (KPulses)

On Peak 1 13.502 5.930 13.058 5.252 7.769 13.078 7.205 0.402

On Peak 2 13.528 5.926 12.982 5.206 7.765 13.204 7.224 0.397

On Peak 3 13.584 5.955 13.065 5.246 7.782 13.132 7.262 0.402

OffPeakl	 1 3.058 0.244 1.049 5.872 9.829 0.308

OffPeak2	 1 0.617 1.899

Mean 10.480 5.693 12.418 4.186 1.900 3.309 5.331 0.092

S.D. 0.042 0.016 0.046 0.025 0.009 0.063 0.029 0.003

% R.S.D. 0.400 0.276 0.371 0.597 0.468 1.910 0.544 3.126

Pb S Sb Se Si Sm Sr Ti

(KPulses) (KPuLses) (KPuLses) (KPulses) (KPulses) (KPulses) (KPuLses) (KPuLses)

On Peak 1 1.826 1.604 1.367 1.845 4.072 4.349 29.810 11.327

On Peak 2 1.836 1.599 1.342 1.846 4.089 4.346 29.823 11.320

On Peak 3 1.825 1.621 1.364 1.826 4.081 4.344 29.944 11.375

OffPeakl	 1 1.154 1.053 1.385 3.948 2.929'

OffPeak2	 1 0.662 2.447 2.476

Mean 0.675 0.946 0.305 0.454 1.634 0.398 26.930 8.865

S.D. 0.006 0.012 0.014 0.011 0.009 0.003 0.074 0.030

% R.S.D. 0.901 1.219 4.480 2.482 0.521 0.632 0.274 0.338

TL V Zn Zr

(KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 3.095 4.255 16.168 6.022

On Peak 2 3.089 4.259 16.219 6.020

On Peak 3 3.087 4.282 16.235 6.036

OffPeakl	 1 0.910

OffPeak2	 1 2.960 1.818 3.307

Mean 0.130 2.447 15.297 2.719

S.D. 0.004 0.015 0.035

% R.S.D. 3.194 0.595 0.229 0.321

0.009S47



Calibration Standard : ' 2.5 PPM 10:00 AM 10/ 9/93 WHC-SD-WM-DP-053	 REVDTask new : TMC93

On-Peak Integrations :	 3

- --------------- - ------------------------------------ - --------`-

Off-Peak Integrations : 1

Ag Al As B Ba Be Bi Ca

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 11.590 15.966 3.586 18.454 55.716 11.318 6.647 18.589

On Peak 2 11.582 15.999 3.623 18.369 55.669 11.289 6.678 18.556

On Peak 3 11.609 15.985 3.570 18.462 55.800 11.323 6.664 18.608

OffPeakl	 1 8.173 0.830 1.658 1.164

OffPeak2	 1 1.896 3.953 3.029 0.326

Mean 9.698 7.810 2.763 16.770 51.775 10.146 3.634 18.258

S.D. 0.014 0.017 0.027 0.052 0.066 0.018 0.016 0.026

% R.S.D. 0.143 0.212 0.984 0.307 0.128 0.181 0.427 0.144
x^ t

Cd Ce Cr Fe K La Li Mg

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 90.290 5.085 9.732 8.499 2.670 0.958 30.886 15.149

On Peak 2 89.932 5.089 9.795 8.472 2.681 0.958 30.813 15.121

On Peak 3 89.705 5.084 9.773 8.474 2.690 0.954 31.124 15.157

OffPeakl	 1 4.614 1.400 0.812 3.192 0.265

OffPeak2	 1 3.857 2.122 0.319

Mean 85.362 1.229 8.367 7.670 •	 0.558 0.638 27.749 14.877

S.D. 0.295 0.003 0.032 0.015 0.010 0.002 0.163 - 0.019

% R.S.D. 0.346 0.215 0.382 0.196 1.794 0.362 0.586 0.127

Mn Mo Na Nd Ni P Pb S

(KPulses) (KPulses) (KPulses) (KPu ( ses) (KPulses) (KPulses) (KPulses) (KPulses)

0 	 ik 1 33.087 11.731 10.821 18.498 15.575 0.514 2.973 2.958

Oi.	 .ek 2 33.056 11.722 10.809 18.462 15.611 0.518 2.948 2.986

On Peak 3 33.087 11.809 10.843 18.443 15.617 0.526 2.961 3.040

OffPeakl	 1 1.063 5.797 9.913 0.308 1.155

0ffPeak2	 1 0.680 1.919 0.674

Mean 32.397 10.691 5.027 8.555 13.682 0.211 1.806 2.321

S.D. 0.018 0.048 0.017 0.028 0.023 0.006 0.013 0.042

% R.S.D. 0.055 0.448 0.343 0.327 0.166 2.891 0.692 1.796

T4,

Sb Se Si Sm Sr Ti It Zr

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 1.897 2.735 6.351 5.105 73.895 24.993 3.382 10.167

On Peak 2 1.904 2.725 6.368 5.109 73.799 24.943 3.384 10.156

On Peak 3 1.877 2.727 6.375 5.104 74.008 24.992 3.380 10.166

OffPeakl	 1 1.054 1.386 3.995 3.056

OffPeak2	 1 - 2.476 2.528 2.953 3.333

Mean 0.839 1.343 3.889 1.111 70.845 22.448 0.429 6.830

S.D. 0.014 0.005 0.012 0.003 0.105 0.029 0.002 0.006

% R.S.D.

-------------------------------

1.671 0.394

- ----------

0.317

- ---------------------------

0.238 0.148 0.127 0.466 0.089

848
t



Calibration Standard : 5 PPM 10:02 AM 10/ 9/93 WHC-8D-WM-DP-053	 REVD
Task name : TWC93

on-Peak Integrations :	 3

-------------------------

Off-Peak

---------------------------------------------

Integrations : 1

Ag Al As 8 Sa Be Si Ca

(KPulses) (KPuLses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPuLses)

On Peak 1 21.964 24.244 6.573 36.444 109.640 21.913 10.528 37.900

On Peak 2 21.847 24.173 6.528 36.140 108.898 21.763 10.464 37.633

On Peak 3 21.892 24.179 6.491 36.188 109.123 21.813 10.467 37.714

OffPeakl	 1 9.226 0.891 1.819 1.195

OffPeak2	 1 1.992 4.319 3.826 0.424

Mean 19.909 14.973 5.640 34.438 104.901 20.635 6.660 37.325

S.D. 0.059 0.039 0.041 0.163 0.380 0.076 0.036 0.137

% R.S.D. 0.296 0.263 0.728 0.475 0.363 0.370 0.542 0.367

Cd Ce Co Cr Cu Fe K La

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPuLses)

On Peak 1 179.286 6.443 29.749 18.520 29.753 16.399 3.224 1.625

On Peak 2 178.185 6.442 29.575 18.400 29.577 16.363 3.220 1.616

On Peak 3 178.525 6.447 29.695 18.452 29.622 16.373 3.217 1.621

OffPeakl	 1 5.034 1.754 1.523 2.138 0.873

OffPeak2	 1 3.975 2.139 0.325

Mean 173.631 2.469 27.919 16.934 27.513 15.505 1.081 1.296

S.D. 0.564 0.003 0.089 0.060 0.091 0.019 0.004 0.005

% R.S.D. 0.325 0.107 0.319 0.355 0.332 0.120 0.325 0.348

Li Mg Mn Mo Na Nd Ni P

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 61.135 30.516 67.107 22.610 16.242 27.871 29.870 0.761

On Peak 2 60.306 30.385 66.589 22.528 16.078 27.743 29.797 0.770

On Peak 3 60.411 30.454 66.740 22.615 16.109 27.698 29.744 0.776

OffPeakt	 1 3.455 0.301 1.158 5.875 10.338 0.313

OffPeak2	 1 0.798 2.015

Mean 57.162 30.151 66.014 21.426 10.268 17.433 27.789 0.456

S.D. 0.451 0.066 0.266 0.049 0.087 0.090 0.063 0.008

% R.S.D. 0.790 0.217 0.404 0.228 0.849 0.515 0.228 1.656

Pb S Sb Se S1 Sm Sr Ti

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 4.882 5.471 2.848 4.253 10.331 6.465 147.457 47.926

On Peak 2 4.896 5.423 2.796 4.229 10.318 6.456 146.498 47.649

On Peak 3 4.864 5.426 2.817 4.215 10.329 6.457 146.826 47.769

OffPeakl	 1 1.189 1.086 1.433 4.187 3.319

OffPeak2	 1 0.686 2.597 2.671

Mean 3.692 4.754 1.734 2.799 7.729 2.272 143.608 45.110

S.D. 0.016 0.027 0.026 0.019 0.007 0.005 0.487 0.139

% R.S.D. 0.435. 0.566 1.508 0.687 0.091 0.217 0.339 0.308

Tl V Zn Zr

(KPulses) (KPulses) (KPulses) (KPuLses)

On Peak 1 3.933 14.345 77.079 17.237

On Peak 2 3.945 14.278 76.677 17.143

On Peak 3 3.945 14.301 76.986 17.171

OffPeakl	 1 1.127

OffPeak2	 1 2.998 2.106 3.443

Mean 0.943 12.202 75.787 13.741

S.D. 0.007 0.034 0.210 0.048

% R.S.D. 0.735 0.279 0.278 0.351
843

r

e

IV



Calibration Standard :	 10 PPM 10:12 AM.10/ 9/93

Task name : TWC93 WHC-SD-WM-DP-053 REV 0
On-Peak Integrations : 	 3
_	 _________________________________

Off-Peak Integrations :
______________________

1

_________

Ag AL As 8 Be Be Bi Ca

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 41.394 39.505 12.214 70.125 212.673 41.872 17.674 73.118

On Peak 2 41.670 39.540 12.270 70.691 213.940 42.007 17.808 73.614

On Peak 3 41.523 39.438 12.284 70.401 213.010 41.854 17.786 73.368

OffPeakl	 1 10.397 1.004 2.136 1.261

OffPeak2	 1 2.168 5.035 4.758 0.619

Mean 39.361 29.097 11.252 68.270 208.173 40.650 12.998 72.748

S.D. 0.138 0.052 0.037 0.283 0.656 0.084 0.072 0.248

% R.S.D. 0.351 0.178 0.329 0.415 0.315 0.206 0.553 0.341

Cd Ce Co Cr Cu Fe K La

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 348.743 9.058 58.176 35.389 56.935 31.759 4.206 2.896

On Peak 2 350.538 9.060 58.248 35.446 57.288 32.042 4.217 2.910

On Peak 3 348.991 9.033 57.846 35.371 57.103 31.941 4.217 2.897

OffPeakl	 1 5.540 1.942 1.777 2.315 0.952

OffPeak2	 1 4.201 2.154 0.341

Mean 343.884 4.849 56.148 33.625 54.794 30.962 2.059 2.560

S.D. 0.973 0.015 0.214 0.039 0.177 0.143 0.006 0.008

% R.S.D. 0.283 0.310 0.382 0.116 0.322 0.463 0.308 0.305

Li Mg Mn Mo Na Nd Ni P

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

Or	 k 1 115.243 59.622 131.338 43.926 25.997 45.473 56.988 1.181

On	 .dk 2 116.021 59.827 132.014 44.035 26.094 45.713 57.023 1.147

On Peak 3 115.618 59.549 131.526 43.802 26.025 45.767 57.069 1.173

OffPeakl	 1 4.000 0.374 1.333 5.995 10.951 0.321

OffPeak2	 1 1.041 _ 2.262

Mean 111.627 59.292 130.585 42.588 20.044 34.700 54.765 0.846

S.D. 0.389 0.144 0.349 0.117 0.050 0.156 0.041 0.018

% R.S.D. 0.349 0.243 0.267 0.274 0.249 0.451 0.074 2.101

Pb S Sb Se Si Sm Sr Ti

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 8.583 9.943 4.611 7.208 17.773 9.030 287.580 92.288

On Peak 2 8.699 9.870 4.605 7.190 17.858 9.060 289.110 92.569

On Peak 3 8.720 9.903 4.577 7.145 17.821 9.036 287.811 92.076

OffPeakl	 1 1.276 1.104 1.475 4.527 3.824

OffPeak2	 1 0.784 2.824 2.935

Mean 7.391 9.121 3.494 5.706 14.993 4.515 284.343 89.376

S.D. 0.074 0.037 0.018 0.032 0.043 0.016 0.825 0.247

% R.S.D. 0.998 0.401 0.519 0.569 0.284 0.352 0.290 0.277

TL V Zn Zr

(KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 5.007 26.995 152.851 30.768

On Peak 2 5.008 27.121 153.287 30.931

On Peak 3 4.998 27.013 152.831 30.846

0`	 '(1	 1 1.425

Of,._dk2	 1 3.050 2.494 3.634

Mean 1.954 24.549 151.565 27.214 5O
CSS.D. 0.006 0.068 0.258 0.082

% R.S.D. 0.282 0.278 0.170 0.300



tI 1 S

e

Calibration Standard : 50 PPM 	 10:15 AM 10/ 9/93

Task name : TWC93

On-Peak Integrations : 3 	 Off-Peak Integrations : 1

------------------------------------ ---------------------------------

WHG8D-WM-DP-053 REV 0

Na P S

(KPulses) (KPulses) (KPulses)

105.359 4.558 45.859

105.676 4.593 45.836

104.964 4.669 46.236

6.409 0.330

1.088

98.924 4.277 44.889

0.357 0.057 0.225

0.361 1.327 0.500

AI B Ca Fe K

(KPulses) (KPulses) (KPulses) (KPulses) (KPulses)

On Peak 1 153.294 73.385 339.371 152.413 12.121

On Peak 2 152.978 73.361 338.979 152.040 12.150

On Peak 3 152.648 73.023 338.557 151.770 12.075

OffPeakl	 1 9.014 1.551

OffPeak2	 1 3.428 2.062 2.223

Mean 143.959 69.828 336.907 150.523 9.892

S.D. 0.323 0.202 0.407 0.323 0.038

% R.S.D. 0.224 0.290 0.121 0.214 0.382

t

8-51



Calibration Standard : U-50 PPM 	 10:28 AM 10/ 9/93

Task name : TWC93

On- Peak Integrations : 3	 Off-Peak Integrations : 1

U

(KPulses)

On Peak 1	 9.876

On Peak 2	 9.877

On Peak 3	 9.861

OffPeakl 1

OffPeak2 1	 4.462

Mean	 5.409

S.D.	 0.009

% R.S.D.	 0.166

WHC-SD-WM-DP-053 REV 0

M



Identity 1: SST4	 Identity 2: Quality Control

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume	 :	 1.00

on-Peak Integrations :	 3

--------------------------------------------------------

Off-Peak Integrations	 :	 1

Zr Sr Bi

( ppb ) (ppb) (ppb)

Mean 4963.931 5102.232 4768.272

S.D. 19.505 22.248 25.289

% R.S.D. 0.393 0.436 0.530

Zn Ni La

( ppb ) (ppb) (ppb)

Mean 5118.916 4963.094 5282.229

S.D. 14.712 22.034 26.333

% R.S.D. 0.287 0.444 0.499

Ce Sm Ba

(ppb) (ppb) (PPb)

Mean 4834.428 4953.124 4986.590

S.D. 10.705 9.319 21.795

% R.S.D. 0.221 0.188 0.437

Mo Se Ag

( ppb) (ppb) (ppb)

Mean 4926.967 2887.696 4981.537

S.D. 16.878 30.660 10.370

% R.S.D. 0.343 1.062 0.208

Mn Sb V

(ppb) (PPb) (ppb)

Mean 4976.768 4881.416 4846.925

S.D. 22.487 59.229 21.998

% R.S.D. 0.452

--------------------------------------------------------

1.213 0.454

r
e

10:33 AM September 10, 1993

WHGSD-WM-DP-053 REV 0

-----------

Si

---

AI Co Cu

(ppb) (ppb) (ppb) (ppb)
5759.872 4867.108 4916.616 4905.719

23.013 13.590 13.850 15.691

0.400 0.279 0.282 0.320

Fe Ca Cr Nd

(PPb ) (PPb) (PPb) (ppb)

4969.137 5334.775 5037.440 5108.394

38.735 21.809 22.236 34.049

0.780 0.409 0.441 0.667

P S Mg As

(PPb ) (PPb) (ppb) (ppb)

5572.997 5118.019 4910.009 4981.504

110.869 17.069 19.480 16.945

1.989 0.334 0.397 0.340

Pb Ti Cd B

( ppb ) (ppb) (ppb) (Ppb)

5017.803 4826.320 4958.417 5023.226

30.022 21.723 13.363 27.951

0.598 0.450 0.269 0.556

Be Tl

(ppb) (PPb)

5097.942 4691.013

23.711 21.586

0.465

--------------

0.460

Li

(ppb)
5044.942

27.525

0.546

u

(PPb)

-183.332

85.437

46.602

Na

(ppb)

5094.583

16.682

0.327

K

(ppb)

5086.089

25.540

0.502

N513



Identity 1: WP-284	 Identity 2: NP-284 12:34 PM September 10, 1993

Task name : TWC93 WHC-SD-WM-DP-053	 REV 0
S	 Weight :	 1.0000 SoLution Volume 1.00

On ..ak Integrations :	 3 Off-Peak Integrations :

-------------

1

--------------- --------...-------------------------------
Zr Sr Bi Si Al Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 0.293 0.558 -4.338 381.840 150.056 43.746 7.182 1.298

S.D. 0.566 0.176 27.765 5.410 3.365 2.471 0.658 0.470

% R.S.D. 192.975 31.486 640.072 1.417 2.243 5.648 9.166 36.243

Zn Ni La Fe Ce Cr Nd u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 7.679 18.197 6.583 24.156 31.291 6.937 9.759 177.118

S.D. 0.569 0.843 2.276 1.735 0.140 2.908 8.220 5.382

% R.S.D. 7.411 4.634 34.571 7.183 0.448 41.928 84.229 3.039

Ce sm Be P S Mg As we

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 19.813 -12.523 28.827 64.270 10.065 0.848 30.023 97.208

S.D. 2.103 4.660 0.109 55.113 2.742 0.000 2.661 1.465

% R.S.D. 10.614 37.209 0.377 85.752 27.237 0.000 8.862 1.507

Mo Se Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -4.567 -15.539 0.000 -13.339 0.303 7.133 38.423 -15.114

S.D. 0.405 11.966 0.003 19.416 0.195 1.161 1.255 7.803

%	 0. 8.866 77.006 32875.371 145.562 64.342 16.275 3.267 51.626

Mn -	 Sb V Be TL

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean 12.336 -0.812 127.180 29.116 91.591

S.D. 0.195 36.609 1.423 0.248 2.913

% R.S.D. 1.582 4506.656 1.119 0.852 3.181

•



Identity 1: ICV	 Identity 2: Quality Control 12:36 PM September 10, 1993

Task name : TNC93

Sample Weight	 1.0000	 Solution Volume 1.00
WK-M-M M-053 REV 0

On-Peak Integrations : 3	 Off-Peak Integrations : 1
---------------- --°------------...-'--`

Zr

1;Q_

 Sr

--

^-Bi-----

-

---- v Si------ --^ Al
\1 

Co \J CU Li

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4858.629 5002.352 4610.441 5679.384 4632.335 4806.360 4815.030 4918.313

S.D. 13.640 16.490 29.159 22.774 5.506 20.526 16.358 21.517

X R.S.D. 0.281 0.330 0.632 0.401 0.119 0.427 0.340 0.437

^l Zn
\

v Ni La
\

v Fe \v Ca
\

vCr ^Nd u
( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4838.714 4875.658 5239.888 4930.881 5073.479 4937.815 5159.187 -177.118

S.D. 14.997 9.837 17.798 8.904 16.497 19.481 23.277 44.054

% R.S.D. 0.310 0.202 0.340 0.181 0.325 0.395 0.451 24.873.

\

v Ce V SIR " Ba
\ '

° P
\V

" S \1 Mg
\j

As ^Na

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4726.889 4928.500 4905.262 5008.204 4749.900 4777.254 4829.152 4934.596

S.D. 16.471 13.677 16.048 107.390 7.417 14.345 35.038 18.525

% R.S.D. 0.348 0.278 0.327 2.144 0.156 0.300 0.726 0.375

\j Mo Se ^Ag \jPb Ti ^Cd ^B
\ 1

"K
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4791.820 2794.339 4890.515 4905.050 4723.852 4868.372 4965.075 4912.417

S.D. 11.915 24.373 13.581 -	 54.520 14.852 17.226 21.812 13.515

% R.S.D. 0.249 0.872 0.278 1.112 0.314 0.354 0.439 0.275

\., 
Mn

\

vSb
\

v V Be ^Tl
(ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4896.161 4655.722 4751.096 5028.461 4555.497

S.D. 16.975 33.972 15.929 12.961 63.294

% R.S.D.

------ - -------_----- - ---------------

0.347 0.730

--- - ----------

0.335

.._.._..----

0.258

------

1.389

855



Identity 1: ICB	 Identity 2: Quality Control 12:37 PM September 10, 1993

Task name : TNC93
WHGSD-SD-DP-053 REV 0Saimle Weight 1.0000 Solution Volume : 1.00

0	 k Integrations :	 3 Off-Peak Integrations : 1

Zr

--- ..------------------------------------------------------------------

Sr Bi Si Al Co Cu Li

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -1.968 0.985 6.218 2.853 17.591 -0.000 0.487 2.324

S.D. 1.667 0.082 10.236 1.357 5.797 3.957 0.823 0.791

% R.S.D. 84.721 8.347 164.618 47.546 32.957 23287713.308 169.039 34.035

Zn Ni La Fe Ca Cr Nd u

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -2.707 4.114 -0.047 6.230 -0.091 -1.910 24.165 -201.976

S.D. 0.476 1.933 3.925 2.326 0.279 0.348 15.535 137.321

% R.S.D. 17.588 46.976 8302.482 37.339 307.678 18.233 64.284 67.989

Ce Sin Be P S Mg As Na

( Ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -31.441 35.231 -0.000 -27.211 49.728 0.452 -17.217 21.196

S.D. 31.681 34.774 0.357 31.570 6.969 0.259 4.997 9.694

% R.S.D. 100.765 98.704 135612.982 116.020 14.015 57.282 29.024 45.736

•No Se Ag Pb Ti Cd B K

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 2.572 10.244 -0.850 -38.479 -0.484 2.632 9.593 -1.492

S.D. 2.911 9.184 1.898 8.743 0.225 0.945 2.211 31.900

% R.S.D. 113.170 89.652 223.289 22.722 46.424 35.890 23.042 2137.692

Mn Sb V Be TL

( ppb) (ppb) (ppb) (ppb) (ppb)

Mean -0.801 -31.100 -3.148 0.165 -35.948

S.D. 0.310 12.203 1.034 0.379 49.587

% R.S.D. 38.693 39.238 32.835 229.128 137.944

•



Identity 1: ICSA-I	 Identity 2:	 ICSA 12:40 PM September 10, 1993

Task name : TWC93

Sample Weight :	 1.0000 Solution Volume : 1.00 WHCi-SD-WM-DP-053	 REV 0
On-Peak Integrations :	 3 Off -Peak

----------------------------------------------------------------------

Integrations : 1

Zr Sr Bi Si AL Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (PPb)
Mean -3.448 0.582 30.700 29.796 34.865 -2.259 -0.182 0.181

S.D. 2.407 0.109 34.110 18.417 8.299 0.817 0.558 0.781

% R.S.D. 69.794 18.704 111.108 61.811 23.805 36.178 305.786 430.301

Zn Ni La Fe Ca Cr Nd u

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -0.176 -0.179 3.953 9.728 21.256 -1.005 6.046 -205.084

S.D. 0.364 1.912 7.913 3.976 0.141 0.921 4.879 47.837

% R.S.D. 206.438 1067.858 200.188 40.868 0.662 91.663 80.695 23.325

Ce Sm Be P S Mg As Na

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -51.089 21.054 0.250 -39.143 58.749 1.413 6.229 428012.615

S.D. 4.382 14.216 0.274 11.932 15.146 0.259 12.490 3128.465

% R.S.D. 8.577 67.522 109.850 30.484 25.781 18.330 200.508 0.731

Mo Se Ag Pb Ti Cd 6 K

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mew 3.139 -16.750 -1.360 -20.463 -0.821 1.400 7.724 47.885

S.D. 0.830 9.899 1.153 7.632 0.626 0.683 4.217 28.133

% R.S.D. 26.446 59.095 84.815 37.297 76.186 48.780 54.595 58.750

Mn Sb V Be Tl

(PPb ) (ppb) (ppb) (ppb) (ppb)

Mean -1.178 -11.560 -4.243 -0.331 -35.211

S.D. 0.448 16.923 1.087 0.143 24.911

% R.S.D. 38.007 146.394 25.609 43.301 70.748

857



Identity 1: XXX	 Identity 2: Rinse 12:42 PM September 10, 1993

Task name : TWC93
WHGSD-WM-DP-053 REV 0So--'e Weight :	 1.0000 Solution Volume : 1.00 .

0.	 k Integrations :	 3 Off-Peak Integrations : 1

2r

----------------------------------------------------------------------

Sr Bi Si At Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -3.324 0.582 0.178 0.655 6.210 1.189 0.609 1.570

S.D. 1.333 0.161 24.642 2.868 5.533 1.338 1.096 0.415

X R.S.D. 40.107 27.608 13879.947 437.587 89.101 112.585 179.950 26.432

2n Ni La Fe Ca Cr Nd W

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -2.002 12.456 6.472 0.547 -2.275 -3.217 58.425 -9.322

S.D. 0.440 2.451 4.580 4.853 0.081 1.256 3.908 44.054

X R.S.D. 21.950 19.676 70.763 887.658 3.562 39.033 6.688 472.582

Ce Sin as P S Mg As No

(ppb ) (PP6) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -6.864 37.469 0.150 -3.346 -2.212 0.396 -4.397 198.423

S.D. 9.494 7.861 0.051 0.000 14.821 0.098 14.345 46.710

X R.S.D. 138.332 20.980 33.966 0.000 670.086 24.744 326.236 23.541

No Se Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -4.217 15.121 -0.413 -33.992 0.153 1.556 3.493 10.426

S.D. 1.112 .17.956 0.388 5.525 0.789 0.725 2.907 28.133

% P e.D. 26.361 118.747 93.948 16.253 516.989 46.561 83.228 269.821

Mn Sb y Be T(

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean -0.929 -49.664 -5.749 -0.331 -35.188

S.D. 0.383 81.141 1.255 0.287 39.782

X R.S.D. 41.186 163.380 21.825 86.603 113.056

MKOIT-o"ft



12:44 PM September 10, 1993

WHGSD-WM-DP-053 REV 0

Identity 1: V30 Dig Blank Identity 2: Direct Acid Digest

Task name : TWC93

Sample Weight :	 1.0000 Solution Vo(uae : 1.00

On-Peak Integrations :	 3

---------------------------------------------

Off-Peak Integrations :

---------------

1

----.

Zr Sr Bi Si

( ppb ) (ppb) (ppb) (ppb)

Mean 1.611 1.080 11.929 1872.363

S.D. 2.167 0.082 36.145 8.729

% R.S.D. 134.506 7.613 303.003 0.466

2n Ni La Fe

( ppb ) (ppb) (ppb) (ppb)

Mean 14.391 -5.825 6.631 35.852

S.D. 0.433 3.454 6.014 6.755

% R.S.D. 3.008 59.300 90.698 18.841

Ce SIR Ba P

( ppb ) (ppb) (ppb) (ppb)

Mean -39.867 -30.431 0.005 24.496

S.D. 2.430 11.267 0.326 27.556

% R.S.D. 6.096 37.024 7070.083 112.494

Mo Se Ag Pb

( ppb ) (ppb) (ppb) (ppb)

Mean -1.640 -18.204 0.080 -14.098

S.O. 0.894 23.647 0.899 14.279

% R.S.D. 54.506 129.899 1126.036 101.284

Mn Sb V Be

(ppb ) (ppb) (ppb) (ppb)

Mean 0.210 20.682 -3.558 -0.579

S.D. 0.090 44.773 1.255 0.143

% R.S.D. 42.773 216.480 35.259 24.746

At

(ppb)

103.436

1.602

1.549

Li

(ppb)

1.298

0.314

24.162

Co

(ppb)
-0.119

0.309

259.770

Cr

(ppb)
2.513

3.322

132.175

Mg

(ppb)

39.165

0.170

0.433

Cd

(ppb)
-0.890

1.231

138.335

Cu

(ppb)
0.487

0.380

78.036

Nd

(ppb)
-11.236

17.969

159.935

As

(ppb)
-6.878

5.832

84.794

B

(ppb)
150.837

3.132

2.076

Ca

(ppb)

401.693

0.662

0.165

S

(ppb)
94.265

5.891

6.250

Ti

(Ppb)

0.303

0.389

128.685

TL

(ppb)

-44.038

31.436

71.384

u

(ppb)

-124.293

60.653

48.798

Na

(ppb)
532.193

3.302

0.620

K

(Ppb)

-33.843

65.081

192.303

a



Identity 1: V29	 Dig Std 2.5-25	 Identity 2: 13N10C,21948C,14N10C 12:47 PM September 10, 1993

Task name : TWC93

Sas^le Weight :	 1.0000 solution VoLuae : 1.00 WHGSD-WM-DP-053 REV 0
0	 k Integrations : 	 3 Off-Peak Integrations :

-------------------------=--------------------------=-----------------

1

Zr Sr Bi Si AL Co Cu Li

( ppb ) (ppb) (ppb) (ppb) (ppb) (PPb) (ppb) (ppb)
Mean 9563.864 9364.209 7802.792 26507.765 5484.277 9162.717 4636.817 9407.967

S.D. 12.958 12.037 7.020 43.476 13.425 11.667 7.630 37.040

% R.S.D. 0.135 0.129 0.090 0.164 0.245 0.127 0.165 0.394

Zn Ni La Fe Ca Cr Nd u

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 9095.217 4781.948 9762.466 4765.069 1.1150.662 4746.607 9516.075 9399.664

S.D. 12.813 12.377 9.945 32.914 14.707 4.527 14.586 61.128

% R.S.D. 0.141 0.259 0.102 0.691 0.132 0.095 0.153 0.650

Ce Sm Be P S Mg As Na

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 9691.592 8746.564 9425.555 10254.422 4651.938 4812.350 4672.255 11282.244

S.D. 4.180 7.861 13.991 76.714 36.222 4.091 34.620 40.709

% R.S.D. 0.043 0.090 0.148 0.748 0.779 0.085 0.741 0.361

Mo Se Ag Pb Ti Cd B K

( ppb) (Ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 9522.664 2669.052 5439.653 9472.657 4770.159 9188.701 6239.711 4779.608

S.D. 9.226 39.207 3.182 17.338 4.882 10.001 9.773 27.029

% R.S.D. 0.097 1.469 0.058 0.183 0.102 0.109 0.157 0.566

Mn Sb V Be TL

( ppb) (ppb) (ppb) (ppb) (ppb)

Mean 4697.674 4983.027 9502.465 9767.996 4466.836

S.D. 4.007 38.701 12.727 15.975 16.058

% R.S.D. 0.085 0.777 0.134 0.164 0.359

•



Identity 1: V31	 Sam	 107AP-FB	 Identity 2: 5ml	 in 25m1-1ml in 5 12:51 PM September 10, 1993

task name : TWC93

Sample Weight :	 1.0000 solution Volume : 1.00 WHGSD-SD-DP-053 REVO
On-Peak Integrations : 	 3 Off-Peak Integrations : 7

Zr

-----------------------------------------'_-_--------------------

Sr Bi Si Al Co Cu Li

(ppb) (ppb) (ppb) (pPb) (Ppb) (ppb) (Ppb) (ppb)

Mean -1.225 2.350 -0.643 473.359 47.258 6.954 18.625 1.841

S.D. 1.188 0.356 22.028 7.150 4.442 4.487 0.587 0.954

% R.S.D. 96.981 15.152 . 3427.584 1.511 9.399 64.529 3.151 51.805

Zn Ni La Fe Ca Cr Nd U

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 22.994 20.000 11.799 16.833 271.714 -7.339 37.044 34.181

S.D. 0.339 3.464 0.027 1.550 0.640 0.348 12.016 63.453

% R.S.D. 1.473 17.321 0.233 9.206 0.235 4.745 32.436 185.642

Ce SIR Ba P S Mg As Na

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -20.938 -34.908 1.951 -7.324 142.248 46.512 16.536 218.892

S.D. 8.509 9.319 0.387 24.839 14.376 0.259 8.417 11.235

% R.S.D. 40.637 26.698 19.825 339.165 10.106 0.557 50.903 5.132

Mo Se Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 0.910 -20.277 1.557 -25.781 1.014 0.920 74.336 59.804

S.O. 1.304 21.170 0.684 7.726 0.659 0.825 2.092 49.260

% R.S.D. 143.253 104.404 43.956 29.966 64.923 89.678 2.815 82.369

Mn Sb V Be Tl

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean -0.061 -69.205 -2.600 0.579 40.999

S.D. 0.338 20.795 1.087 0.430 30.376

% R.S.D. 555.155 30.049 41.789 .74.231 74.090

s,



Identity 1: V31	 Dup	 107AP-FB	 Identity 2: Sml in 25m1-lml in 5 12:54 PM September 10, 1993

Task name : TWC93

SP-- l e Weight :	 1.0000 Solution Volume 1.00

[	 ik Integrations :	 3 Off-Peak Integrations 1
.------------ ­ -----

MC-M-MOP-053 REV D
--------------------------------------------------

Zr Sr Bi Si Al Co Cu Li

. (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -3.664 5.341 -19.360 237.383 29.498 0.238 16.373 1.177

S.D. 1.480 0.340 5.349 14.596 5.747 2.277 1.346 0.428

% R.S.D. 40.386 6.360 27.628 6.149 19.483 957.604 8.220 36.342

Zn Ni La Fe Ca Cr Nd u

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 247.262 12.745 6.581 37.491 7782.365 -1.407 10.520 -170.903

S.D. 1.026 4.729 4.509 1.977- 32.879 3.051 33.299 102.259

% R.S.D. 0.415 37.103 68.506 5.272 0.422 216.790 316.524 59.834

Ce Sm Be P S Mg As Na

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -64.520 -666.899 0.524 60.293 128.016 175.481 -17.312 223.639

S.D. 14.584 16.900 0.388 38.357 13.159 0.449 7.972 11.057

% R.S.D. 22.603 2.534 74.053 63.618 10.279 0.256 46.051 4.944

Mo Se Ag Pb Ti Cd B K

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -2.681 -22.919 -0.412 -19.792 0.602 -1.457 62.775 59.804

S.D. 2.140 15.642 0.900 16.503 0.361 0.094 3.945 45.401

% a S.D. 79.806 68.247 218.688 83.380 59.989 6.474 6.284 75.916

Mn Sb V Be It

( ppb) (ppb) (ppb) (ppb) (ppb)
Mean 8.642 -27.192 -6.433 -0.331 -36.388

S.D. 0.218 10.154 1.897 0.143 24.337

% R.S.D. 2.520 37.340 29.486 43.301 66.882

Is62



Identity 1: V31 PSpk 107AP-FB Identity 2: 5mL in 25m1-iml in 5 	 12:59 PM September 10, 1993

Task name : TWC93

Sample Weight :	 1.0000 SoLution Volume :	 1.00	 -	 WHGSD-WM-Dp-053 REV 0
On-Peak Integrations :	 3 Off-Peak

---------------------------------------------------------------------

Integrations : 1

Zr Sr 81 Si Al

( ppb ) (ppb) (ppb) (ppb) (ppb)

Mean 967.884 1001.812 951.724 1708.889 960.938

S.D. 5.430 4.778 3.338 16.886 7.808

% R.S.D. 0.561 0.477 0.351 0.988 0.813

Zn Ni La Fe Ca

( ppb ) (ppb) (ppb) (ppb) (ppb)
Mean 975.471 991.009 1057.133 1018.377 1321.926

S.D. 4.754 6.459 9.160 11.345 6.727

% R.S.D. 0.487 0.652 0.867 1.114 0.509

Ce Sin Ba P S

( ppb ) (ppb) (ppb) (ppb) (ppb)
Mean 904.911 941.806 979.011 1066.580 1125.874

S.D. 22.560 11.267 4.784 67.850 19.573

% R.S.D. 2.493 1.196 0.489 6.361 1.738

Mo Se Ag Pb Ti

( ppb ) (ppb) (ppb) (ppb) (ppb)
Mean 960.389 548.615 618.235 931.123 944.211

S.D. 3.914 7.620 26.511 6.918 4.686

% R.S.D. 0.408 1.389 4.288 0.743 0.496

Mn Sb V Be TL

( ppb) (ppb) (ppb) (ppb) (ppb)
Mean 978.898 945.932 940.500 1010.043 878.880

S.D. 4.829 34.557 3.444 4.963 30.951

% R.S.D. 0.493 3.653 0.366 0.491 3.522

Co Cu Li

( ppb ) (ppb) (ppb)
967.703 981.144 985.999

10.809 5.376 6.818

1.117 0.548 0.691

Cr Nd 0

( ppb) (ppb) (ppb)
992.630 1070.084 -167.796

4.537 9.459 79.283

0.457 0.884 47.249

MB As Na

( ppb) (ppb) (ppb)
1027.056 970.068 1232.644

4.426 20.156 7.154

0.431 2.078 0.580

Cd B K

( ppb ) (ppb) (ppb)
962.538 1060.631 982.652

4.928 7.097 19.339

0.512 0.669 1.968



Identity 1: V31	 Sam	 107AP-FB	 Identity 2: 5mL in 25m1 1:03 PM September 10, 1993

Task name : TWC93

Sr- 'e Weight :	 1.0000 Solution VaLLM : 1.00 {IV C-0-WM M053 REV 0
0	 .k Integrations :	 3

.........................
Off-Peak Integrations :	 1

...............................°----------°

Zr Sr Bi Si AL Co Cu Li

( ppb ) (ppb) (ppb) (ppb) (Ppb) (ppb) (ppb) (ppb)
Mean 0.500 1.567 24.271 2321.179 178.941 -1.010 83.507 1.721

S.D. 0.565 0.142 23.614 19.888 5.347 2.780 0.183 0.603

% R.S..D. 112.905 9.091 97.293 0.857 2.988 275.086 0.219 35.037

Zn Ni La Fe Ca Cr Nd u

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 76.421 89.866 4.010 54.433 705.767 2.513 -18.935 -130.508

S.D. 0.624 4.620 0.012 1.054 1.349 3.771 5.295 29.966

% R.S.D. 0.816 5.141 0.302 1.936 0.191 150.033 27.967 22.961

Ce Sm Ba P S Mg As Na

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -43.386 -67.738 0.169 76.202 448.537 74.996 2.517 1032.013

S.D. 18.357 9.319 0.149 6.889 11.837 0.196 7.550 8.977

% R.S.D. 42.311 13.758 88.247 9.041 2.639 0.261 299.949 0.870

No Se Ag Pb Ti Cd B K

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -3.126 -37.824 4.390 26.037 -0.447 0.480 366.31a 75.128

S.D. 1.466 11.579 0.897 4.423 0.468 0.953 5.081 26.542

% v s .D. 46.951 30.613 20.428 16.986 104.745 198.612 1.387 35.329

Mn Sb V Be TL

( ppb ) (ppb) (ppb) (ppb) (ppb)
Mean -0.210 18.728 -7.802 -0.331 -84.258

S.D. 0.233 80.929 0.474 0.143 _29.633

% R.S.D. 111.379 432.120 6.078 43.301 35.170

Ml



Identity 1: V31	 Dup	 107AP-FB	 Identity 2: 5ml	 in 25ml 1:07 PM September 10, 1993

Task name : TWC93

sample Weight :	 1.0000 Solution volume : 1.00 WHGSD-WM-DP-053 REV 0
On-Peak Integrations :	 3 Off-Peak Integrations

----------------------------------------------------------------------

:	 1

Zr Sr Bi Si At Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (PPb) (ppb) (ppb)
Mean 0.525 23.071 -24.559 1169.309 141.892 -4.398 83.203 -0.151

S.D. 0.739 0.188 14.926 19.645 2.262 1.393 0.279 0.395

% R.S.D. 140.775 0.817 60.775 1.680 1.595 31.663 0.335 262.107

Zn Ni La Fe Ca Cr Nd u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1260.030 78.243 16.089 168.873 36942.958 3.117 -108.296 55.932

S.D. 0.298 2.605 3.950 3.185 22.730 1.219 5.866 42.035

% R.S.D. 0.024 3.329 24.551 1.886 0.062 39.109 5.416 75.154

Ce Sm Be P S Mg As Na

(ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -4.500 -3315.741 6.508 20.518 399.044 734.136 -3.780 947.729

S.D. 4.382 10.094 0.338 11.932 6.218 0.897 3.570 11.957

% R.S.D. 97.394 0.304 5.201 58.154 1.558 0.122 94.446 1.262

Mo Se Ag Pb Ti Cd B K

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -5.797 -24.652 6.629 13.174 1.314 -0.518 277.469 730.656

S.D. 1.061 13.534 0.398 5.774 0.737 1.385 4.742 70.840

% R.S.D. 18.302 54.902 6.005 43.832 56.085 267.312 1.709 9.695

Mn Sb V Be It

(ppb) (ppb) (ppb) (ppb) (ppb)
Mean 46.890 19.705 -2.053 -0.331 67.284

S.D. 0.365 23.992 2.672 0.287 28.679

% R.S.D. 0.779 121.754 130.185 86.603 42.625

N



Identity 1: CCV	 Identity 2: Quality Control 1:12 PM September 10, 1993

Task name : TWC93

'e Weight :	 1.0000 Solution volume 1.00 WHC-SD-WM-DP-053 REVD
L	 .ak Integrations :	 3 Off-Peak Integrations :

----------------------------------------------------------------------

1

Zr Sr Bi Si AL Co Cu Li

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4748.815 4875.165 4563.402 5497.208 4561.311 4727.724 4735.114 4828.802

S.D. 10.049 9.461 15.790 22.167 3.861 11.701 7.145 20.171

% R.S.D. 0.212 0.194 0.346 0.403 0.085 0.248 0.151 0.418

2n Ni La Fe Ca Cr Nd u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4765.418 4802.237 5189.739 4881.148 5002.421 4860.910 5162.651 -80.791

S.D. 8.740 11.045 18.081 15.832 6.069 10.423 33.213 61.128

X R.S.D. 0.183 0.230 0.348 0.324 0.121 0.214 0.643 75.663

Ce Sm Be P S Mg As Na

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4530.035 4827.024 4791.623 5131.504 4672.182 4663.262 4754.607 4834.706

S.D. 12.724 9.047 8.579 30.029 44.363 7.982 22.142 16.206

% R.S.D. 0.281 0.187 0.179 0.585 0.950 0.171 0.466 0.335

Mo Be Ag Pb Ti Cd B K

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4652.237 2741.878 4617.925 4886.229 4615.089 4780.772 4919.765 4895.390

S.D. 13.000 46.982 8.057 52.208 7.533 4.491 13.754 34.011

X	 -.D. 0.279 1.713 0.174 1.068 0.163 0.094 0.280 0.695

Mn Sb V Be Tl

( ppb ) (ppb) (ppb) (ppb) (ppb)
Mean 4831.552 4649.860 4654.171 4957.656 4463.681

S.D. 2.568 54.153 11.265 6.950 20.838

X R.S.D.

- ------'---------------------'-------

0.053 1.165

----

0.242

-----------------------

0.140

------

0.467



WK-M-MV-053 REV 0

Al Co Cu

(ppb) (ppb) (ppb)

-1.321 1.189 -1.278

4.511 1.265 0.738

341.421 106.421 57.743

Ca Cr Nd

-	 (ppb) (ppb) (ppb)
1.119 -2.212 17.599

0.656 2.929 3.304

58.640 132.451 18.775

Identity 1: CCB	 Identity 2: Quality Control	 1:14 PM September 10, 1993

Task name : TWC93

Semple Weight :	 1.0000 Solution Volume : 1.00

On-Peak Integrations :	 3

----------------------------------------------------------------

Off-Peak Integrations : 1

Zr Sr Bi Si

(Ppb ) (ppb) (ppb) (ppb)

Mean -1.839 1.555 26.451 4.622

S.D. 0.979 0.425 8.630 6.057

% R.S.D. 53.216 27.321 32.627 131.041

Zn Ni La Fe

( ppb ) (ppb) (ppb) (ppb)
Mean -1.012 -0.858 3.926 3.607

S.D. 0.550 2.069 6.862 2.827

% R.S.D. 54.300 241.197 174.772 78.375

Ce Sm Be P

(ppb) (ppb) (ppb) (ppb)
Mean -45.492 26.277 0.656 12.564

S.D. 3.654 8.475 0.328 61.232

% R.S.D. 8.031 32.251 50.003 487.375

Mo Se Ag Pb

(ppb) (ppb) (ppb) (ppb)
Mean 3.364 -10.345 106.949 -15.803

S.D. 3.655 9.745 3.612 19.676

% R.S.D. 108.655 94.206 3.377 124.509

Mn Sb V Be

(ppb) (ppb) (ppb) (ppb)

Mean 0.878 -63.342 -4.380 1.406

S.D. 0.474 39.579 0.627 0.624

% R.S.D. 53.935 62.484 14.323 44.411

S

(ppb)
11.132

9.083

81.595

Ti

(ppb)
0.415

0.515

124.124

T 

(ppb)
-74.091

10.207

13.776

Mg

(ppb)
1.526

0.449

29.397

Cd

(ppb)
0.558

0.132

23.714

As

(ppb)
0.794

5.726

721.568

B

(ppb)

7.675

0.983

12.804

Li

(ppb)

1.328

0.138

10.412

u

(ppb)
-251.693

47.837

19.006

Ns

(ppb)
-5.718

5.008

87.588

K

(ppb)
-40.654

20.644

50.780



Identity 1: ICSA-F	 Identity 2:	 ICSA 1:17 PM September 10, 1993

Task name : TWC93

WHGSD-WM*3 REVD-DP'eSr	 .Weight :	 1.0000 So(ution Volume : 1.00

01	 .k Integrations :	 3 Off-Peak Integrations :	 1

Zr

-------------------------------------------------...-----------------
Sr Bi Si Al Co Cu Li

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -1.351 -0.427 17.435 25.574 24.212 0.951 -1.887 0.725

S.D. 0.931 0.155 29.111 5.317 1.546 1.248 0.587 0.318

% R.S.D. 68.920 36.324 166.971 20.789 6.387 131.252 31.111 43.879

Zn Ni La Fe Ca Cr Nd u

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -0.814 -0.548 6.602 5.356 21.069 -0.804 1.353 -195.762

S.D. 0.267 3.317 2.294 0.825 0.084 3.196 3.875 29.966

% R.S.D. 32.765 605.622 34.742 15.407 0.398 397.514 286.383 15.307

Ce Sal ea p S Mg As Na

(ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -32.834 19.562 0.216 52.338 56.972 1.582 1.328 419767.085

S.D. 7.592 2.585 0.135 18.227 8.875 0.098 5.472 1310.574

% R.S.D. 23.123 13.213 62.713 34.825 15.577 6.186 412.038 0.312

No Se AS Pb Ti -	 Cd B K

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -0.630 -4.700 21.103 8.699 -1.533 0.940 5.067 -21.924

S.D. 0.592 24.074 1.683 6.979 0.324 0.545 1.478 15.324

% ' - D. 94.012 512.168 7.977 80.231 21.162 58.044 29.174 69.895

Mn Sb V Be TL

(ppb) (ppb) (ppb) (ppb) (ppb)

Mean -0.816 56.833 -5.064 0.579 -34.214

S.D. 0.134 23.510 0.411 0.430 0.285

% R.S.D. 16.464 41.367 8.110 74.231 0.832

e w



Identity 1: XXX	 Identity 2: Rinse 1:19 PM September 10, 1993

Task name : TWC93

Sample Weight :	 1.0000 SoLutien voLume : 1.00 WHC-SD-WM-DP-053 	 REV 0
On-Peak Integrations	 3 Off-Peak Integrations :

-----------------------------------------------
1

---------------------

Zr Sr Bi Si AL Co Cu Li

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -0.119 0.249 24.410 0.399 3.054 -1.486 -0.548 0.996

S.D. 2.167 0.094 11.264 5.497 4.404 3.070 0.738 0.188

% R.S.D. 1827.908 37.796 46.147 1378.377 144.179 206.570 134.756 18.918

2n Ni La Fe Ca Cr Nd u

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -2.861 5.218 10.535 -5.684 -2.418 -0.201 12.842 -34.181

S.D. 0.152 0.282 2.288 1.182 0.083 2.008 5.290 72.807

% R.S.D. 5.329 5.396 21.722 20.802 3.434 999.367 41.195 213.007

Ce Sm Be P S Mg As Me

( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -16.685 34.485 0.010 -3.346 11.593 0.226 -2.709 168.116

S.D. 8.510 13.677 0.204 31.570 8.879 0.098 8.584 17.487

% R.S.D. 51.002 39.662 1994.393 943.469 76.589 43.301 316.825 10.402

Mo Se Ag Pb Ti Cd B K

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 0.225 -29.822 13.434 -65.702 0.003 1.194 -1.131 73.425

S:D. 0.986 22.618 0.685 10.493 0.731 0.969 0.890 -	 16.420

% R.S.D. 438.650 75.842 5.100 15.970 25760.572 81.117 78.629 22.363

Mn Sb V Be TL

( ppb) (ppb) (ppb) (ppb) (ppb)
Mean -0.929 18.728 -4.927 -0.414 20.664

S.D. 0.272 29.651 -	 1.442 0.248 31.209

X R.S.D. 29.323 158.322 29.271 60.000 151.032



1:20 PM September 10, 1993

MC-0-WM-DP-053 REVO

Identity 1: CCV	 Identity 2: Quality Control

Task new : TWC93

S , 	a Weight :	 1.0000 Solution Volume :	 1.00

0.	 .k Integrations	 3 Off-Peak Integrations :	 1

--------------------------------------------------------

Zr Sr Bi

( ppb ) (ppb) (ppb)

Mean 4738.587 4891.269 4493.076

S.D. 15.980 21.362 49.729

% R.S.D. 0.337 0.437 1.107

Zn Ni La

( ppb ) (ppb) (ppb)
Mean 4811.033 4815.237 5162.221

S.D. 16.123 16.007 11.923

% R.S.D. 0.335 0.332 0.231

Mean

S.D.

% R.S.D

Mean

S.D.

%' '.D

Mean

S.D.

% R.S.D

Ce

(ppb)
4621.678

26.490

0.573

No

(Ppb)
4712.435

29.497

0.626

Mn

(ppb)

4833.450

12.649

0.262

Sm

(ppb)

4799.416

10.258

0.214

Se

(ppb)
2781.415

18.695

0.672

Sb

(ppb)

4557.042

21.136

0.464

Be

(ppb)
4797.220

19.852

0.414

Ag

(ppb)

4821.949

11.711

0.243

V

(Ppb)
4653.897

16.070

0.345

Si

(ppb)
5547.589

8.511

0.153

Fe

(Ppb)
4882.241

8.246

0.169

P

(ppb)
5215.030

83.809

1.607

Pb

(Ppb)
4894.270

6.485

0.133

Be

(ppb)
4978.914

19.810

0.398

Al

(PPb)
4577.223

18.849

0.412

Ca

(ppb)
4987.624

14.978

0.300

S

(ppb)
4838.157

83.445

1.725

Ti

(ppb)
4650.307

21.379

0.460

Tl

(ppb)
4436.706

11.063

0.249

Co

(ppb)
4772.896

29.470

0.617

Cr

(ppb)
4902.730

14.880

0.304

Mg

(ppb)
4702.540

19.400

0.413

Cd

(ppb)
4794.020

3.936

0.082

Cu

(ppb)
4724.828

18.207

0.385

Nd

(Ppb)
5078.773

22.244

0.438

As

(ppb)

4792.329

46.338

0.967

B

(ppb)

4894.379

17.101

0.349

Li

(ppb)

4853.428

32.013

0.660

u

(ppb)
-149.152

53.007

35.539

Na

(ppb)
4878.579

25.474

0.522

K

(Ppb)

4861.337

13.515

0.278



Identity 1: CCB	 Identity 2: Quality Control 1:22 PM September 10, 1993

Task name : TWC93

Sample Weight : 	 1.0000 solution Volume : 1.00
WHGSD-8D-DP-053 REV 0on-Peak Integrations :	 3 Off-Peak Integrations : 1

Zr

---------------------------------------------------------------------
Sr ei Si Al Co Cu Li

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1.366 1.436 -4.829 7.213 6.143 1.010 -1.035 2.626

S.D. 1.399 0.303 22.814 2.402 13.488 1.517 0.483 0.530

% R.S.D. 102.418 21.087 472.463 33.305 219.563 150.089 46.697 20.203

Zn Ni La Fe Ca Cr Nd U

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -1.848 6.626 7.946 -0.328 0.517 -4.524 -9.393 -3.107

S.D. 0.402 0.486 0.047 2.789 0.490 0.302 20.674 88.600

% R.S.D. 21.723 7.341 0.594 850.907 94.784 6.667 220.094 2851.315

Ce Sm Ba P S Mg As Na

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -20.218 8.369 1.149 -3.346 12.430 1.582 -25.296 4.774

S.D. 12.816 12.728 0.146 31.570 7.416 0.427 3.628 8.070

% R.S.D. 63.389 152.084 12.720 943.469 59.668 26.964 14.343 169.049

Mo Se Ag Pb Ti Cd B K

( ppb ) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4.410 14.779 5.850 -48.988 0.715 -2.495 8.905 -69.599

S.D. 1.901 22.103 0.791 22.390 0.531 2.160 0.852 12.855

% R.S.D. 43.106 149.557 13.527 45.705 74.322 86.583 9.569 18.470

Mn Sb 9 Be TL

( ppb) (ppb) (ppb) (ppb) (ppb)
Mean 0.646 7.981 -2.737 1.572 54.422

S.D. 0.454 38.775 0.627 0.496 37.712

% R.S.D. 70.305 485.841 22.920 31.579 69.295

871



WHC-SD-WM-DP-053 REV 0

RADIOCHEMICAL ANALYSES
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WESTINGHOUSE HANFORD COMPANY	 15' cG C/t	 ^5-

222-S LABORATORY	
WHGS[)-WM-DP-053	 REVDANALYTICAL BATCH

Segment Serial No. Customer ID:

Analysis: Sample Prep:
Qom`	 01^-

Comments: P24

Description Lab ID

11

12

13

14

15
1

16

17

18

19

20
11

1031921A-6000-881

Instrument: 4JC3X^f4 ^ Procedure/ Rev:	
1-A

-J-	 ^_ /--3- f D- 0

Technologist::	
f	

j

Starting Time:	 /0-	 d p

Date: ^-1 g -fj

Temperature	 ^ f  c

Ending Time: /17 Chemist:

Description Lab ID

1 STD ,T3 0

2 B lK r c-

3 L 
4 d	 - ^.^ o

51

6

7

8

9

1101

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Firial Vol. of
Standard

Lh1 C S js K.l-I (	 o -	 r► t



WHC-SD WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD:	 DATE START:	
g 12 ICILA- S it g - 1Z1	 a	 •

PREPARED BY:	 DATE COMPLETE:
2 A,jL	 6v, 4r.	 3	 ^1j 1'13

UNITS:	 uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT 1112 AVERAGE RPD % %REC DET LIM % CT ER

STD -2q-$ 5-13 i	 me lea". c.

Co- 6L, to	 v 101.

BLANK p - 1.3Sx to ,1. +^ 1.4x If 414 :rn.L

C -13 1.4x1 -4 4 t•jxto 4 „

-6c 4Bi rto'	 , 1•txtc'4•

CePr14 4•lirto 4„ •Ix'	 -4•
utllnlo I•ad	 -3 „ z•c'	 -3^

I•e7xlo 4 4 1.	 x (o::4.

q -Z 16 L7j x10	 i t I.6x 1G'3 	.,

_A 0 I-3 r3-ij7 Lc xlo	 c arrtl;
-13 Iz 4., 5 .3 xlo
-60 6.3sr c' 4„ S gs L 
xi4'F 4•iix ti 4Cixla^,

4 wl q 3Sx14	 it R. '̂ ^X14	 i,

µ 4•'Ux tl 4,, Alx lc	 it

NARRATIVE:

	

	 NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSIVARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

y p 	_p	
874	

^ 	 •'1J`^^ (T^ v i ^ ^Z ^ '^^;f -- I t# t} ^lG U-(•e S¢rK^ ^{^Q- /`^rn ^^ ^,1,c_. t'"^t^ vi }^'<S

U"i `Q`^"'^Ĵ^^e^»^^Y- I^ tF, o^^ \ po^R	 CC-e-t44, ,tM	 /^^c,AIctY
,k v uw	 C' c^.cxt	 1;,,	 c (;

Mr e- zr'/_

D

 Lt'

	

I	
Jl

OvYC.v.^-	 o	 + `	
n . 

• `

'

'r''v.•^-^1, 	 C'1.t3-nnc^-2.r (^ l^ 10 6) cwr t
FAA lob, /lA^ 

A !^"^ UMPY ^ c].,. a:	 _
_ff ^,Ql, ^	 ^,^YlU Vy. ^LN	 ^ ` d

vrmq 0L 1 c'r rn Y, ^l +n s vv 1	 Fvt^ YhA Q , e &P Q t e	 Y 4M!



WHGSD-WM-DP-053 REV 0
GAMMA ENERGY ANALYSIS — ACID DIGESTION

^4 s^	 /	 D

i

°I

y 5.. t IM 	 .,]I

BEST AVAILABLE COPY

Se pal Na	 Sample vpmr	 Dale Time 1"..dE vriorny

V	 29.-85301	 107-AP	 8- 3-93 10:36 25
Determmumn method	 al 01.5.11ult Unnf CMrge 

c0 

do Rerun,

GEA LA-548-121 %RECOVERY N1L17 0
Sample Size Customer ID

?	 o, /	 mQ, STD
vem,rf{. atp„aeons. P.3.11,

1 81R 901	 STDS
TD VAL	 3 rG'/L

6
RES LT '3 /'-° ^	 %REC 103^,
R90^ STD VAL	 to+^
RESULT ^pR ML.^I. %REC ^qL/ _

^ /nC 5 290/ 103.7

A 905” ^o .56s^
Analyst 	 2	 1 Analyfl - ] Analy	 .1	 Analyst

Hi ll Hrf Mr{ r3 rf

Dale Time COmp41eO ap U	 t

875



WHGSD-WM-DP-053 REV 0

GAMMA ENERGY ANALYSIS - ACID DIGESTION

I	 D

i

I

I

I s. -Capp-	 I	 ^m^n

•	 V 3a •	 ^^ ^6

Nb -94 ', <I . 1) -7 1 io 4

E

H

4

—wrl	 `3 ^ 0 xk

- S ar	 :).-49 K t 0 4 ^4

o

E7.

Fa-lib	 `1'73 ^t° 3F

BEST AVAILABLE COPY

5lr g l No. sample POmI I Dal! Time Issued Prionly'

V	 30.-86301 107-AP 8- 3-93 10:38 25
Daermmapon Mernoo , SUnouO Re3un Unnf CMrga Code Renmf

GEA LA-548-121 uCi/ML N1L17 0
sample SSize Cufwmer ID

?	 ,/ m^ BLK
RemH. GI[ubupnl. PlfunfP

Cs-t37 : ^.3sx^a 4/^^'I*+
COUNT AS uCI L

`^
LASER PRINTOUT CS_ 1

3Y
	

It x NO

Ce-bo : <q$1 x10 S u

^s.-Pr^4v : ^8•^sxw Y

^,Rt.ub. ^t.g6x to 33.
Ar gnalysl - Z Analy3r - 3 Analyil - a

Nri NO MH, f Ilrf	 .

Dtle	 Tirol DOmD llIlE a0	 0 1	 r



GAMMA ENERGY ANALYSIS — ACID DIGESTION

WHGSD-WM-DP-053 REV 0

Serial No Sample Point Dab Time Issued Pl owy

V	 31.-8730 107-AP 8- 3-93

I 

10:40 25
Delerm.naoon Melnod. Slanda.d Resun umn Charge Code petunia

LA-548-121 uC . /ML NIL17 0
Sample Size Custdmtl ID

?	 0 . 1 / 107AP-FB
1Rem ittal . CAI p YbLpns. Attune 	

CS- 13	 z"^o-r"	 4-,^.G' ^rl
^	 /	 1.01 E O 3µ0m

COUNT AS uCI/L
LASER PRINTOUT

^0 -60 =4	 <6.95 E °q

Ca Pr14y	 4 rE-03
S

Anal 111 -2 Analy st - ] Analyst -a ,Iyst i s

-RIC=

His His His Mrf Nrf

Dale Time Completed ad u .t A	 r

sa-eep6ua •u-to-em

vy, ^7d17

K+A^G 10-b	 L e _	 —3 . ri.	
9.35 E -2, ,	 L

< y .9` E.o4 at
tr 6 9 ^e	 `^ ' t " o	 a

Eu-^5	
L-4 "	 1.91 F-62> if

C4 —In	
< I.zl F_-03

 
if

BESTAVAILABLE COPY

877



^i sa
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*	 GAMMA SPECT"RUM ANALYSIS
*	 *
*	 *********************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE 	
WHGSD-WM-DP-053 REVD

24-AUG-9314:38:14

A N A L Y S I S	 P A R A M E T E R S

MCA UNIT NUMBER:	 1	 /	 ADC UNIT NUMBER: 1.0
DETECTOR NUMBER:	 4	 /	 GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SID€ OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION-: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ nTRFr.TiY FROM MULTICHANNEL ANALYZER ANO:
ANA ' vZED BY:

SAMPLE DESCRIPTION: V29-8530
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE:	 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.0000E-01

COLLECT STARTED ON 24-AUG-93 AT 13:47:43

	

COLLECT LIVE TIME:	 3000. SECONDS

	

REAL TIME:	 3024. SECONDS

	

DEAD TIME:	 0.79 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 41 TO
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24-AUG-9314:38:14

P E A K A N A L Y S I S	
WHC-SD-WM-DP-053 REV 0

PK CENTROID ENERGY FWHM BACKGND
CHANNEL KEV KEV COUNTS

1 94.19 47.07 1.00 1705
2 950.45 475.22 1.35 3666
3C 1126.23 563.12 1.38 2210

4C 1138.37 569.19 1.38 2214

5 1209.14 604.58 1.50 2025
6 1322.92 661.48 1.52 1634
6B 661.44
7C 1591.16 795.63 1.61 1366
8C 1603.34 801.72 1.61 1347
9C 2334.73 1167.52 1.91 863

IOC 2345.35 1172.84 1.91 776
11 2663.65 1332.05 2.10 216
12 2729.03 1364.75 1.96 106
13 2799.66 1400.08 2.32 93
14 2920.11 1460.34 2.10 68
14B 1460.67

NET AREA ERROR	 NUCLIDES
COUNTS

1253. 10.4 PB-210
462. 38.6 CS-134

2578. 6.2 CS-134,
EU-152

4541. 5.2 CS-134,
BI-207

30514. 1.2 CS-134
46984. 0.9 CS-137
159. 5.8

22172. 1.7 CS-134
2062. 7.4 CS-134
330. 22.8 CS-134

26100. 1.4 CO-60
23524. 1.3 CO-60

574. 10.0 CS-134
256. 17.1 BI-214
786. 7.7 K-40

769. 1.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:	 60000. SECONDS

c.l



24-AUG-9314:38:14

SAMPLE: V29-8530	 WHGSD-WM-DP-053
DP	 COLLECTED ON 24-AUG-93 AT 13:47:43
DE-,..,ED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE	 ANALYSIS	 REPORT

NUCLIDE	 ACTIVITY CONCENTRATION IN uCi/LI	 ENERGY COMPARISON
DECAY	 (KEV)

MEASURED	 ERROR	 CORRECTED	 ERROR	 EXPECT DIFF

REV 0

AM-241
AM-243
BA-133
BA-140
BI-212
CEPR144
CO-60

CS-137
EU-152
EU-154
EU-154H
EU-155
FE
I-. .
K-40
LA-140
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU-103
RU103
RURH106
SB-125
SB-125A
SE-75
SN-113
SR-85
TH-228
TL-208
U-235
Y-'
ZN
ZR-95

LLD<1.62E+00
LLD<4.31E-01
LLD<4.90E-01
LLD<1.39E+00
LLD<2.86E+00
LLD<2.40E+00

1.09E+02 +-1

1.37E+02 +-1
LLD<7.11E-01
LLD<6.32E-01
LLD<6.27E-01
LLD<7.39E-01
LLD<8.69E-01
LLD<3.80E-01
LLD<3.17E+00
LLD<1.98E-01
LLD<3.91E-01
LLD<2.14E-01
LLD<3.26E-01
LLD<3.62E-01
LLD<1.58E+00
LLD<5.21E-01
LLD<2.29E+03
LLD<7.40E+04
LLD<5.74E+00
LLD<5.49E+00
LLD<3.51E-01
LLD<3.69E-01
LLD<6.55E+00
LLD<1.17E+00
LLD<1.17E+00
LLD<3.90E-01
LLD<5.11E-01
LLD<3.38E-01
LLD<1.64E+01
LLD<4.27E-01
LLD<3.32E-01
LLD<1.38E-01
LLD<9.83E-01
LLD<6.28E-01

LLD<1.62E+00
LLD<4.31E-01
LLD<4.90E-01
LLD<1.39E+00
LLD<2.86E+00
LLD<2.40E+00

49E+00	 1.09E+02 +-1.49E+00

45E+00	 1.37E+02 +-1.45E+00
LLD<7.11E-01
LLD<6.32E-01
LLD<6.27E-01
LLD<7.39E-01
LLD<8.69E-01
LLD<3.80E-01
LLD<3.17E+00
LLD<1.98E-01
LLD<3.91E-01
LLD<2.14E-01
LLD<3.26E-01
LLD<3.62E-01
LLD<1.58E+00
LLD<5.21E-01
LLD<2.29E+03
LLD<7.40E+04
LLD<5.74E+00
LLD<5.49E+00
LLD<3.51E-01
LLD<3.69E-01
LLD<6.55E+00
LLD<1.17E+00
LLD<1.17E+00
LLD<3.90E-01
LLD<5.11E-01
LLD<3.38E-01
LLD<1.64E+01
LLD<4.27E-01
LLD<3.32E-01
LLD<1.38E-01
LLD<9.83E-01
LLD<6.28E-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
604.70
661.65
1408.01
1274.45
1274.80
105.31

1099.25
364.48
1460.75
1596.20
834.83
1274.55
702.63
765.78
86.50
239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37
583.20
185.71

1836.06
1115.55
756.73

CR-51	 LLD<2.76E+00	 LLD<2.76E+00
CS-134	 7.59E+01 +-1.33E+00 	 7.59E+01 +-1.33E+00

-0.45
-0.40

-0.22
-0.12
-0.17

-------------------	 -------------------
TOTAL	 3.21E+02 +-2.46E+00	 3.21E+02 +-2.46E+00
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STANDARD DEVIATION = 0.15

=BAR = ***** MEV/DISINTEGRATION
1AXIMUM PERMISSABLE ACTIVITY = 1.38E-09 UC/LI
TOTAL MEASURED ACTIVITY = 3.21E+02 (+-2.46E+00) UC/LI
o TECH. SPEC. _ ****** (+-****)

=RROR QUOTATION AT 1.96 SIGMA
	

WHGSD-WM-DP-053 REV 0
_LD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID	 ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS

94.19 47.07 1253. 10.4 4.46E+01
950.45 475.22 462. 38.6 3.22E+00
1126.23 563.12 2578. 6.2 2.06E+01
1138.37 569.19 4541. 5.2 3.67E+01
1603.34 801.72 2062. 7.4 2.24E+01
2334.73 1167.52 330. 22.8 5.04E+00
2729.03 1364.75 574. 10.0 1.00E+01
2799.66 1400.08 256. 17.1 4.56E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID	 ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL	 KEV	 COUNTS

2920.11 1460.34	 786.	 7.7	 1.44E+01

m
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GAMMA SPECTRUM ANALYSIS

*

ANBERRA SPECTRAN-F V2.06 SOFTWARE	 WHC-SD-WM-DP-053

'5-AUG-9314:55:01

ANALYSIS PARAMETERS

1CA UNIT NUMBER:	 1	 /	 ADC UNIT NUMBER: 1.0
)ETECTOR NUMBER:	 4	 /,	 GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
)RDER OF SMOOTHING FUNCTION: 	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
D EAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
_RROR QUOTATION_. 1.96 SIGMA UNCERTAINTY

_NVIRONMENTAL BACKGROUND SUBTRACTED
_LD CALCULATION PERFORMED
4EASURED ENERGY DIFFERENCES LISTED
1ULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DTRFCTIY FROM MULTICHANNEL ANALYZER ANO:
aNA'"'ED BY:

REV 0

SAMPLE DESCRIPTION: V 30-86j0 71-D
SEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE:	 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.0000E-01

:OLLECT STARTED ON 24-AUG-93 AT 14:43:00

	

:OLLECT LIVE TIME:	 3000. SECONDS

	

REAL TIME:	 3003. SECONDS

	

DEAD TIME:	 0.10

	

DECAYED TO	 0.	 DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
FFICIENCY CALIBRATION PERFORMED 1-APR-93

L. .



25-AUG-9314:55:01

P E A K A N A L Y S I S 	 WHC-SD-WM•DP-053 REV 0

PK CENTROID	 ENERGY FWHM
CHANNEL	 KEV	 KEV

1 1021.85 510.92 2.37
1B 510.83

2 1218.45 609.23 1.53
2B 609.18
3 1323.14 661.59 1.17
3B 661.44
4 2920.22 1460.39 2.32
4B 1460.67
5 3526.98 1763.93 1.76
5B 1764.58

BACKGND NET AREA ERROR NUCLIDES
COUNTS COUNTS

189. 348. 15.6 RN-222,I-133,
317. 3.8 TL-208,NA-22,

ZN-65,RH-106
123. 171. 24.3 BI-214A,

177. 5.7 RU-103
119. 180. 23.0 CS-137

159. 5.8
34. 881. 6.9 K-40

769. 1.7
23. 72. 31.5 BI-214C

64. 7.3

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:	 60000. SECONDS
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25-AUG-9314:55:01'	
WHGSD-WM-DP-053

SAMPLE: V 30-8650
DA	 OLLECTED ON 24-AUG-93 AT 14:43:00
DEu., ED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE	 ANALYSIS	 REPORT

NUCLIDE	 ACTIVITY CONCENTRATION IN uCi/LI	 ENERGY COMPARISON
DECAY	 (KEV)

MEASURED	 ERROR	 CORRECTED	 ERROR	 EXPECT DIFF

REV 0

+-2.89E+00

AM-241 LLD<5.13E-01 LLD<5.13E-01
AM-243 LLD<1.54E-01 LLD<1.54E-01
BA-133 LLD<1.47E-01 LLD<1.47E-01
BA-140 LLD<3.30E-01 LLD<3.30E-01
BI-212 LLD<9.17E-01 LLD<9.17E-01
CEPR144 LLD<8.12E-01 3 LLD<8.12E-01
CO-60 LLD<9.81E-02 LLD<9.81E-02
CR-51 LLD<8.17E-01 LLD<8.17E-01
CS-134 LLD<1.11E- 01 ,/ LLD<1.11E-01
CS-137 LLD<1_35E-01 LLD<1.35E-01
EU-152 LLD<5.87E-01 LLD<5.87E-01
EU-154 LLD<3.00E-01^ LLD<3.00E-01
EU-154H LLD<3.00E-01 LLD<3.00E-01
EU-155 LLD<2.49E-01 LLD<2.49E-01
FE-59 LLD<2.15E-01 LLD<2.15E-01
I-131 LLD<9.47E-02 LLD<9.47E-02
K- 5.20E+00 +-2.89E+00 5.20E+00
LA	 _.J LLD<1.43E-01 LLD<1.43E-01
MN-54 LLD<I.10E-01 LLD<1.10E-01
NA-22 LLD<1.00E-01 LLD<1.00E-01
NB-94 LLD<1.07E-01,/ LLD<1.07E-01
NB-95 LLD<9.79E-02 LLD<9.79E-02
NP-237 LLD<5.73E-01 LLD<5.73E-01
PB-212 LLD<1.80E-01 LLD<1.80E-01
PU-239 LLD<7.73E+02 LLD<7.73E+02
PU-241 LLD<2.52E+04 LLD<2.52E+04
RA-224 LLD<1.88E+00 LLD<1.88E+00
RA-226 LLD<1.73E+00 3 LLD<1.73E+00
RU-103 LLD<8.87E-02 LLD<8.87E-02
RU103 LLD<9.33E-02 LLD<9.33E-02
RURH106 LLD<1.86E+00-' LLD<1.86E+00
SB-125 LLD<2.79E-01 LLD<2.79E-01
SB-125A LLD<2.79E-01 LLD<2.79E-01
SE-75 LLD<1.15E-01 LLD<1.15E-01
SN-113 LLD<1.17E-01 LLD<1.17E-01
SR-85 LLD<1.36E-01 LLD<1.36E-01
TH-228 LLD<5.78E+00 LLD<5.78E+00
TL-208 LLD<1.23E-01 LLD<1.23E-01
U-235 LLD<1.07E-01 LLD<1.07E-01
Y-88 LLD<6.37E-02 LLD<6.37E-02
ZN-65 LLD<3.06E-01 LLD<3.06E-01
ZR LLD<1.78E-01 LLD<1.78E-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
320.09
795.84
661.65
1408.01
1274.45
1274.80
105.31

1099.25
364.48
1460.75
1596.20
834•.83
1274.55
702.63
765.78
86.50
239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37
583.20
185.71

1836.06
1115.55
756.73

llol ll

-------------------	 -------------------
TOTAL	 5.20E+00 +-2.89E+00	 5.20E+00 +-2.89E+00

EBAR = 7.01 MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.43E-01 UC/LI	

a ^.



TOTAL MEASURED ACTIVITY = 5.20E+00 (+-2.89E+00) UC/LI
o TECH. SPEC. = ****** (+-****)

-RROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0% WHGSD-WM-DP-053 REV 0

1LL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

-ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
-HANNEL KEV COUNTS

1021.85 510.92 348. 15.6 2.58E+00
1218.45 609.23 171. 24.3 1.46E+00
1323.14 661.59 180. 23.0 1.65E+00
3526.98 1763.93 72. 31.5 1.51E+00

.... .



GAMMA SPECTRUM ANALYSIS
*

CANBERRA SPECTRAN-F V2.06 SOFTWARE

24-AUG-9318:02:25 	 WHGSD-WM-DP-053 REVO

ANALYSIS PARAMETERS

MCA UNIT NUMBER:	 1	 /	 ADC UNIT NUMBER: 1.0
DETECTOR NUMBER:	 4	 /	 GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
AN.	 'ED BY:

SAMPLE DESCRIPTION: V-31-8730
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE:	 1.0000E-03 LI	 / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 24-AUG-93 AT 17:12:16

COLLECT LIVE TIME:	 3000. SECONDS
REAL TIME:	 3002. SECONDS
DEAD TIME:	 0.07 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93
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24-AUG-9318:02:25

P E A K A N A L Y S I S	 WHC-SD-WM-DP-053 REV 0

PK CENTROID
CHANNEL

1	 704.18
1B
2	 1022.00
2B

3	 1165.79
3B
4	 1218.34
4B
5	 1323.20
5B
6	 1821.71
6B
7	 2920.16
7B

ENERGY FWHM
KEV	 KEV

	

352.07	 1.58
351.84

	

510.99	 2.07
510.83

	

582.90	 1.35
583.05

	

609.18	 1.32
609.18

	

661.62	 1.79
661.44

	

910.93	 1.25
910.95

	

1460.36	 2.06
1460.67

BACKGND NET AREA ERROR NUCLIDES
COUNTS COUNTS

259. 128. 39.8 PB-214A
131. 8.8

180. 344. 15.4 RN-222,I-133,
317. 3.8 TL-208,NA-22,

ZN-65,RH-106
150. 108. 38.3 EU-154,

117. 7.9 TL-208
143. 157. 27.4 BI-214A,

177. 5.7 RU-103
124. 2-30. 19.5 CS-137

159. 5.8
74. 122. 28.2 AC-228A

101. 7.7
33. 825. 7.2 K-40

769. 1.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:	 60000. SECONDS



24-AUG-9318:02:25

SAMPLE: V-31-8730	 WHGS[)-WM-DP-053
DP	 ;OLLECTED ON 24-AUG-93 AT 17:12:16
DELmtED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE	 ANALYSIS	 REPORT

REV 0

NUCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED	 ERROR CORRECTED	 ERROR EXPECT	 DIFF

AM-241 LLD<5.18E-01 LLD<5.18E-01 59.54
AM-243 LLD<1.62E-01 LLD<1.62E-01 74.67
BA-133 LLD<1.48E-01 LLD<1.48E-01 356.02
BA-140 LLD<3.71E-01 LLD<3.71E-01 537.27
BI-212 LLD<9.67E-01 LLD<9.67E-01 727.20
CEPR144 LLD<8.23E-01 LLD<8.23E-01 133.51
CO-60 LLD<1.27E-01 LLD<1.27E-01 1332.50
CR-51 LLD<7.89E-01 LLD<7.89E-01 320.09
CS-134 LLD<1.12E-01 LLD<1.12E-01 795.84
CS-137 2.08E-01	 +-1.34E-01 2.08E-01 +-1.34E-01 661.65	 -0.03
EU-152 LLD<6.23E-01 LLD<6.23E-01 1408.01
EU-154 LLD<3.87E-01 J LLD<3.87E-01 1274.45
EU-154H LLD<3.87E-01 LLD<3.87E-01 1274.80
EU-155 LLD<2.42E-01,/ LLD<2.42E-01 105.31
FE-59 LLD<2.29E-01 LLD<2.29E-01 1099.25
I-131 LLD<1.01E-01 LLD<1.O1E-01 364.48
K- LLD<3.00E+00 LLD<3.00E+00 1460.75
LA-_,0 LLD<1.25E-01 LLD<1.25E-01 1596.20
MN-54 LLD<1.20E-01 LLD<1.20E-01 834.83
NA-22 LLD<1.28E-01 LLD<1.28E-01 1274.55
NB-94 LLD<9.91E-02 J LLD<9.91E-02 702.63
NB-95 LLD<9.60E-02 LLD<9.60E-02 765.78
NP-237 LLD<5.55E-01 LLD<5.55E-01 86.50
PB-212 LLD<1.84E-01 LLD<1.84E-01 239.00
PU-239 LLD<7.68E+02 LLD<7.68E+02 129.30
PU-241 LLD<2.52E+04 LLD<2.52E+04 148.57
RA-224 LLD<1.90E+00 LLD<1.90E+00 240.99
RA-226 LLD<1.81E+00-j LLD<1.81E+00 186.10
RU-103 LLD<9.32E-02 LLD<9.32E-02 497.08
RU103 LLD<9.80E-02 LLD<9.80E-02 497.08
RURH106 LLD<1.87E+00 LLD<1.87E+00 621.80
SB-125 LLD<2.63E-01 LLD<2.63E-01 427.89
SB-125A LLD<2.63E-01 LLD<2.63E-01 427.89
SE-75 LLD<1.18E-01 LLD<1.18E-01 264.66
SN-113 LLD<1.24E-01 LLD<1.24E-01 391.67
SR-85 LLD<1.35E-01 LLD<1.35E-01 513.99
TH-228 LLD<5.91E+00 LLD<5.91E+00 84.37
TL-208 LLD<1.25E-01 LLD<1.25E-01 583.20
U-235 LLD<1.10E-01 LLD<1.10E-01 185.71
Y-88 LLD<1.O1E-01 LLD<1.O1E-01 1836.06
ZN-65 LLD<3.48E-01 LLD<3.48E-01 1115.55
ZR LLD<1.82E-01 LLD<1.82E-01 756.73

TOTAL
-------------------
2.08E-01	 +-1.34E-01

-------------------
2.08E-01 +-1.34E-01

EBAR = ***** MEV/DISINTEGRATION 889
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI



TOTAL MEASURED ACTIVITY = 2.08E-01 (+-1.34E-01) UC/LI
G TECH. SPEC. = ****** (+-****)

WHGSD-WM-DP-053 REV 0=RROR QUOTATION AT 1.96 SIGMA
_LD CONFIDENCE LEVEL AT 85.0%

ILL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS

704.18 352.07 128. 39.8. 7.17E-01
1022.00 510.99 344. 15.4 2.54E+00
1165.79 582.90 108. 38.3 8.90E-01
1218.34 609.18 157. 27.4 1.34E+00
1821.71 910.93 122. 28.2 1.49E+00
2920.16 1460.36 825. 7.2 1.51E+01

m,



rp3

*	 GAMMA SPECTRUM ANALYSIS

CANBERRA SPECTRAN-F V2.06 SOFTWARE

24-AUG-9318:57:53	 MG-SOMM-DP-053 REV 0

ANALYSIS	 PARAMETERS

MCA UNIT NUMBER:	 1	 /	 ADC UNIT NUMBER: 1.0

DETECTOR NUMBER:	 4	 /	 GEOMETRY NUMBER: 41

SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPF rTRAL DATA READ n TRECTLY FROM MULTICHANNEL ANALYZER ANO:
At	 ZED BY:

SAMPLE DESCRIPTION: V-31-8830
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE:	 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.0000E-01

COLLECT STARTED ON 24-AUG-93 AT 18:07:44

	

COLLECT LIVE TIME:	 3000. SECONDS

	

REAL TIME:	 3002. SECONDS

	

DEAD TIME:	 0.07 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

891	 ,



24-AUG-931'8:57:53

P E A K A N A L Y S I S	 WHC=-WM-DP*3 REV 0

PK CENTROID	 ENERGY FWHM
CHANNEL	 KEV	 KEV

1 703.82 351.89 1.22
1B 351.84
2C 1021.87 510.93 2.79
2B 510.83

3 1166.23 583.12 1.13
3B 583.05
4 1218.35 609.19 1.10
4B 609.18
5 1323.04 661.54 1.87
5B 661.44
6 1821.59 910.87 2.07
6B 910.95
7 2920.43 1460.49 2.62
7B 1460.67

BACKGND NET AREA. ERROR NUCLIDES
COUNTS COUNTS

263. 148. 35.3 PB-214A
131. 8.8

276. 428. 16.9 RN-222,I-133,
317. 3.8 TL-208,NA-22,

ZN-65,RH-106
141. 94. 41.2 EU-154,

117. 7.9 TL-208
145. 166. 26.2 BI=214A,

177. 5.7 RU-103
126. 185. 23.0 CS-137

159. 5.8
77. 95. 34.4 AC-228A

101. 7.7
24. 798. 7.2 K-40

769. 1.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

- MULTIPLET ANALYSIS CONVERGED NORMALLY
3 - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:	 60000. SECONDS

8,z



24-AUG-9318:57:53

WHGSD-WM-DP-053SAMPLE: V-31-8830
DA-	,OLLECTED ON 24-AUG -93 AT 18:07:44
OED-ED TO	 0.	 DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS	 REPORT

NUCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED	 ERROR EXPECT	 DIFF

AM-241 LLD<5.09E-01 LLD<5.09E-01 59.54
AM-243 LLD<1.59E-01 LLD<1.59E-01 74.67

BA-133 LLD<1.43E-01 LLD<1.43E-01 356.02
BA-140 LLD<3.68E-01 LLD<3.68E-01 537.27
BI-212 LLD<7.71E-01 LLD<7.71E-01 727.20
CEPR144 LLD<8.04E-01 LLD<8.04E-01 133.51
CO-60 LLD<1.11E-01 LLD<1.11E-01 1332.50
CR-51 LLD<7.88E-01 LLD<7.88E-01 320.09
CS-134 LLD<1.07E-01 LLD<1.07E-01 795.84
CS-137 LLD<1.37E-01 LLD<1.37E-01 661.65
EU-152 LLD<5.68E-01 LLD<5.68E-01 .1408.01
EU-154 LLD<3.66E-'O1 3 LLD<3.66E-01 1274.45
EU-154H LLD<3.95E-01 LLD<3.95E-01 1274.80
EU-155 LLD<2.35E-01 LLD<2.35E-01 105.31
FE-59 LLD<2.O1E-01 LLD<2.O1E-01 1099.25
I-131 LLD<1.O1E-01 LLD<1.01E-01 364.48
<- I LLD<2.95E+00 LLD<2.95E+00 1460.75
LA	 J LLD<1.13E-01 LLD<1.13E-01 1596.20
NN-54 LLD<9.96E-02 LLD<9.96E-02 834.83
NA-22 LLD<1.21E-01 LLD<1.21E-01 1274.55
VB-94 LLD<9.91E-02 LLD<9.91E-02 702.63
48-95 LLD<1.07E-01 LLD<1.07E-01 765.78
IP-237 LLD<5.30E-01 LLD<5.30E-01 86.50
PB-212 LLD<1.78E-01 LLD<1.78E-01 239.00
PU-239 LLD<7.53E+02 LLD<7.53E+02 129.30
PU-241 LLD<2.45E+04 LLD<2.45E+04 148.57

RA-224 LLD<1.86E+00
J

LLD<1.86E+00 240.99
RA-226 LLD<1.81E+00 LLD<1.81E+00 186.10
RU-103 LLD<8.63E-02 LLD<8.63E-02 497.08
RU103 LLD<9.08E-02 LLD<9.08E-02 497.08
RURH106 LLD<1.87E+00 LLD<1.87E+00 621.80
SB-125 LLD<2.94E-01 LLD<2.94E-01 427.89

SB-125A LLD<2.94E-01 LLD<2.94E-01 427.89

5E-75 LLD<1.22E-01 LLD<1.22E-01 264.66
SN-113 LLD<1.22E-01 LLD<1.22E-01 391.67
SR-85 LLD<1.30E-01 LLD<1.30E-01 513.99
iH-228 LLD<6.16E+00 LLD<6.16E+00 84.37
iL-208 LLD<1.26E-01 LLD<1.26E-01 583.20
J-235 LLD<1.10E-01 LLD<1.10E-01 185.71
V-88 LLD<7.66E-02 LLD<7.66E-02 1836.06
?N-65 LLD<3.53E-01 LLD<3.53E-01 1115.55
?R LLD<1.82E-01 LLD<1.82E-01 756.73

REV 0

-------------------
O.00E-01 +-0.00E-01 0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0% ml



PEAKS NOT USED IN ANALYSIS	
WHC-SD-WM-DP-053 REVD

;ENTROID	 ENERGY NET AREA ERROR GAMMAS/SEC
;HANNEL	 KEV	 COUNTS

1021.87	 510.93	 111.	 66.0	 8.21E-01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

-ENTROID	 ENERGY NET AREA ERROR GAMMAS/SEC
HANNEL KEV COUNTS

703.82 351.89 148. 35.3 8.26E-01
I166.23 583.12 94. 41.2 7.78E-01
1218.35 609.19 166. 26.2 1.42E+00
1323.04 661.54 185. 23.0 1.70E+00
1821.59 910.87 95. 34.4 1.16E+00
2920.43 1460.49 798. 7.2 1.46E+01

894
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